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3aXBaJIHOCT

3axBaJIHOCT

3axBaspyjem ce mou. ap Munany bjennmm u ['opany Crynapy Ha cTpydHOj momMohu u
caBeTHMa 3a M3pajly OBOT paja.

[ToceGHO ce 3axBajbyjeM CBOjOj OPOJUIIM HA MPYKEHO] MOJAPIIIHU Y TOKY LETOKYITHOT
IIKOJIOBAMbA.

Ha xpajy 3axBasbyjem ce cBUMa OHUMa KOjU Cy Ha OMJIO KOjU HAYUH JOTIPUHETH H3PaIH

3aBpIIHOT paja.
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1.¥YBoA

AyTtoMo0uIICKa MHIyCTpHja je TpaHa Koja y moclemhe Bpeme Oenexu HajBehu 1 Hajopku
pacT u pa3Boj. JenaH oJ1 Haj3HAYajHUX aclieKaTa TOT pacTa je moBehame moBe3aHoCcTH u3Mehy
ayromo6Omuna [1] na myresuma (enri. Car2Car), ayromo6uiia u uadpacrpykrype (enri. Car2X)
Kao u ayromoduia u yaasenux Cloud cucrema. OmoryhaBame ynabeHOT IPUCTYIIA [OJaliMa

BO3uJ1a, Hpe,Z[CTaBJ'bajeI[aH OJ1 KapaKTCPHUCTUYIHUX HU3a30Ba KOJ MOACPHHUX BO3HJIA.

3601 OBaKBUX TEKH MPEICTaB/beH je HOBH cTanmapa Adaptive AUTOSAR (AA) [2], koju
ucty yuHu Moryhum. Ilpe yBohewa MohHMjUX payyHapCKuUX MIaTGopMH 3a ayTOMOOUIIE,
KopuitheHo je BHIIEe eNeKTPOHCKUX yrpaBibadkux jenuHuma (enrn. ECU), koje cy Bure
¢dokycupaHe Ha MUHUMaIHY (YHKIMOHAJTHOCT U 0€30€THOCT HEro Ha OIIITOCT U 3HauyajHy
nporecopcky Moh. OBakBe HoBe minaTdopme o6e30enusie cy MTOMIOTY 3a Kopultheme
ciokenujer copteepa cpeamer cioja (erria. Middleware) na yak u KOMILICTHUX OTIEpPATHUBHUX
cucreMa. AA 06e36ehyje miargopMy 3a paznIuuuTe BPCTE alIMKaIlMja Koje 3axTeBajy Behy
NpoIeCHy MOh 0/ TpaJMIIMOHAIHUX arjukanuja. OBe cBOje MeCTO MpoHaja3e U arIuKaluje
KOje Tpykajy MOTYhHOCT HMHTerpucama BO3WJIA ca MOCTojehnM cucTteMuMa U3 00JIacTH
uHTepHeTa ctBapu (eHrd. Internet of Things - 10T). buTHo je HamoMeHyTH J1a je OBaKBa MOJIEpHA
miaTdopma y paaumM ¢azama pa3Boja U J1a JoIl yBEK He MOCTOj€ CTaHIapAN30BaHN MEXaHU3MHU

3a ITOBEC3MBAKkHC OBE IBC TeXHOJIOFI/IjC.

Jenan on Haj3HauajHUX uU3a3o0Ba je agantauuja loT cucrema 3a ymorpeby y
ayTOMOOWJICKO] MHIYCTPH]jH, YIIIAaBHOM 300T TPaJAMIIMOHATHOT TPUCTYIA Y pa3Bojy copTBepa
3a ayTOMOOWJICKY WHIYCTPH]y KOjU ]j€ OpHJCHTHCAaH TIPBEHCTBEHO Ha 0€30eTHOCT.
Wuterpucame Bo3uia y nocrojehu 10T cucrem noapaszymeBano 61 MpeacTaBibambe TOT BO3UIIA

y ¢opmu nomatHor ypehaja y mpexu ypehaja. OBakaB mnpuctynm omoryhaBa MOHOBHO
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uckopuiiheme codTBepa W camMuM THM YyOp3aBa MpoIlec TMOBE3MBamka ayToMoOmiia ca

OKPYKCHEM.

Jenan HauMH /12 ce UCKOPUCTH OBAKBA MOBE3AHOCT j€ yBOheme MOTYhHOCTH yJajbeHOoT
NPUCTYIA TUjarHOCTUYKUM ToJaliuMa Bo3mia. [ J1aBHM po0JIeM KO MOKYIlaja HHTETrpaluje
ayroMoOmickor coprBepa ca |0T TexHonorujom je amanTaruja o0e TEXHOJIOTH]E KoOja je
norpedHa, a K0ja y MHOTUM CIlly4yajeBHMa HHUje MCIUIATMBA 3aTO LITO CBAKH O MPOM3BOhaya
ayTOMOOMIJIa Ma CBOj BIIACHUYKHU COPTBEP, TAKO Ja je CBAKM BHJI OBAKBE HHTETPAIIH]jE CITy4a]
3a ce0Oe ¥ J101a3u 10 00aBsbamba UCTOT MOCIIa BEJIMKH Opoj myTa. KoHauyHO, TIIaBHH M3a30B KOJI
OBOT peIlleHkha je Ja C€ MUJarHOCTHYKHU TMOJaIld KOju ce mpeacTtaBibajy 10T cucremy oxapixke
axypuuM. 10T cuctem kopumheH y oBom pememy 3acHoBaH je Ha TexHonoruju OBLO koja
MpeJICTaBJba PElICHE 3a TaMeTHe Kyhe 1 Koje omoryhaBa moBe3nBame BEIMKOT Opoja ceH30pa,
KaMepa, KOHTpoJiepa U Apyrux ypehaja y jeqHy Mpexy, yIpaBbambe OTPOIIBOM SHEPruje, Kao

U yrpaBJbarbe 0BUM ypehajuma [3].

Y oBoM pamy Ouhe mpukasaHo jeIHO pelieme Koje omoryhaBa NpHKa3WBame
JIMjarHOCTUYKHX TT0JJaTaKa yIaJbeHOM CHCTEMY U OJJpKaBamke THX MojaTaka axypHuM. Takohe
OBO pelICHE HyId MOTYNHOCT 332 MMIUIEMEHTAIN]Y Pa3HUX APYTUX (QYHKIIMOHATHOCTH, KA0 Ha
npuMep MOryhHOCT axypupama copTBepa, 3aTHM KOHTPOJY XapABEpCKHUX OJIOKOBa 3a

yIpaBJbakhe N3JIa3UMa KOjJU ce NMPUKa3yjy Ha eKpaHUMa U JIp.

Pan je opranm3oBaH y cemaM TOrJiaBjba. Y JPYroM IOTJIABJbY MPEICTABIBEHE CY
TEXHOJIOTHje Koje cy KopuuiheHe 3a u3paay paaa. Tpehe moryasibe omucyje apXUTEKTypy
KOMIUIETHOT pellleha ca IMPeryieloM KOMIIOHEHTH KOje Cy CacTaBHHU JEJIOBU MCTOT, alld U
KpaTtak OCBpT Ha Moau¢ukanuje HaunmeHe Hax OBLO cucremom y muipy peann3oBama
pemema. YeTBpTO TOTIIaBIbe OMKCYje MOJyJIE ITPOrpaMcKe peaiu3anmje. Y MeTOM IOTIaBIby
JlaT je KpaTaK OMHUC TECTHOT OKPYKeHa, PEIICHeE je BEpU(PHUKOBAHO U BATUANPAHO U U3BpPILIEHA
Cy cnuTUBama nepdopmancu cucrema. lllecto nornassee caapKu KpaTak CyMUpaH OIHUC IITa
je y oBoM paay ypaheno, kao u ajbe mpasiie pa3Boja. Konauno, y ceamMom moriaBsby HaBeeH

je cnmcak Jureparype KopuinheHe y u3paau paja.
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2. Teopujcke OoCHOBe

VY 0BOM NOITIaBJbY Cy ONMCaHE TEOPHjCKE OCHOBE Ha KOjHUMa je 3acHOBaH pan. buhe
IpE/ICTaBJbEHE TEXHOJIOTHje KOopuInheHe 3a W3pajy OBOI peliewa, kao mrto cy Adaptive
AUTOSAR (4A) xoju mipejicTaBiba HOBH CTaHIAP]] 3a peaIM3allijy Cpeaber ciioja copraepa 3a
ayTOMOOMJICKY UHIYCTPH]jy, Koju omoryhaBa coTBepCcKUM arjiMKalyjama aa pajae yrnopeao u
PYKYyjy pecypcuMa y ayToMOOWIy Yy LWJbY OCTBapHBama MOJCPHUX (YHKIIMOHATHOCTH
ayTOHOMHE BOXme. buhe usnoxenu m gerampu ogabpanor 10T cucrema OBLO. Ilpucryn
nojanuMa y ayromMmoOuity Kopuctehu yaajbeHy KIHMJEeHTCKY alTMKalujy MpeacTaB/ba Beoma
aTPaKTUBHY HOBHHY K0jO] MOJIEpHA ayTOMOOMJICKA MHYCTPHU]ja TEXKH, a KOJY OBO PEIICHE YNHU
moryhom. ITopex AA cranaapna, OuTaH YMHMIALL LIETOKYITHOT pelema npejactasmba U AGL
(Automotive Grade Linux) koju npencrasiba AucTpuOyIrjy LiNUX omepaTuBHOT crcTeMa Koja

je mpunaroheHa ynotpedu y KOHTEKCTY crienu(pUIHOM 332 ayTOMOOMIICKY UHIYCTPH]Y.

2.1 [umjarHoctuka aytomobuna

JNujarHoctuka ayromo6mia (eurn. On-board Diagnostics - OBD) je TepMuH KOju ce
OJTHOCH Ha CITOCOOHOCT BO3MJIA JIa CAMOCTATHO JMjarHOCTHKY]Yy HEUCTIPAaBHO (DYHKITMOHUCAHE
KOMIIOHEHTH CHCTeMa Kao M CIIOCOOHOCT Jla OBakBe Mpo0ieMe MpHjaBe KOPHUCHUKY.
JujarHocTika ayromoOmia omoryhaBa BIacCHMKY M TEXHHYapuUMa 3a IONpPaBKy BO3WIA
OPUCTYN TIOAAallMMa O CTaTycy pa3HUX TMojcucreMa y Bo3mwry. OOMM  JOCTYITHHUX
JINJarHOCTHYKUX T0/IaTaKa pacTao je OJ] KaKo Ce TMOJICUCTEM 3a JIMjarHOCTUKY pa3BHjao. Tako
Cy paHe Bep3Hje IMjarHOCTHUYKUX MOJICHCTEMa 33 MHIMKAIU]y MPoOJIeM KOPUCTHIIE MPOCTa
MH/IMKAaTOPCKA CBETJIAa YKOJHMKO j€ HEKH O] MpoOJieM MPUCYTaH, ajld HUCY MpYyKaje JoJaTHe
uHpopMalje o mpupoau cucrema. llpumep oBakBe HHIOuKauuje MNpobiemMa je Najbeme

JaMIHIle Koja 03HauyaBa MOBUIIIEHY TEMIIEpaTypy MOTOpa.
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MogepHe Bep3mje cucTeMa 3a JWJarHOCTHKY BO3WJIa KOPHUCTE CTaHAapAW30BaHE
JTUTHTATHE KOMYHHKAI[MOHE MPOTOKOJIE Ja Ou 00e30eauiie MpUCTYIl MoJalliMa y pPealHOM
BpeMeny. [lopen Tora moctoje u crangapAU30BaHe CepHje TMjarHOCTUYKUX KOAO0Ba Ipodiema
(eurn. Diagnostic Trouble Code - DTC) [4] koju cityske Op30j HaAeHTH()HUKALIUJH B OTKIIAbAhY
KBapoBa y Bo3wity. [loOaBipame IMjarHOCTUYKHMX IIOJaTaka M KOJOBa TpeElllaka BPIIU ce
MOCPECTBOM AujarHocTHuKor Tectepa (enri. OBD Tester). imiuiemeHTalumje A1jarHOCTHYKHX
NoJCHCTEMa BO3WIa cHenuduyHe Cy 3a CBakor OJf Mpou3Bohaya, aiu Cy pealn3oBaHa
nomrtyjyhu crangapna. AA crangapa he omoryhutu yHu(HUIIMpPaHy OCHOBY JIHjarHOCTHYKHX
MoJICKCTeMa KOJI CBUX ITpon3Bohaua, anu he omoryhutu cnenuduyuna npommupema. JlerabHuju
NPUKa3 IUjarHOCTHKE Y KOHTEKCTY A4 mnardopme 6uhe nat y Hapennum noriasibuma. [pukas

(dyHKIMOHMCAba TUjarHOCTUKE Bo3mia nat je Ha Cruim 2.1.

Tester o O

communication via
diagnostic protocol

Py

directed
Data communication

Cnuxa 2.1 JJujacnocmuxa 6osuna

2.2 Adaptive AUTOSAR

AA nipencraBiba HOBU CTaHJAP/ KOjU je y paHoj (a3u CBOT TOCTOjaba M YHja je ujeja
na'y oynyhunoctu ca makohom koersuctupa ca apyrum crargapaom AUTOSAR Classic [5] koju
je 'y ymotpeOu Ty>Ku HU3 TOAMHA U KOJI KOT je 00e30ehuBame 6e30enHocTr copTBepa mpuMapHu
Wb, TJI€ je CTBapHa (DYHKIIMOHATHOCT cO(TBEpa YrJIaBHOM MUHUMAIUCTHYKA. Y TaKBUM
CUTyalHjaMa, Kao XapJBepcke IuaropMe, YriIaBHOM Ce€ KOPHUCTE MHUKPOKOHTPOJIEPCKE
JeIMHUIIe 4Yvja je TpoliecHa Moh orpanumyeHa. Hacympor oBakBuM ymorpebama, mocroje
cllyyajeBH ymoTpede KoA KOjUX je LMJb HMOCTH3amke BHCOKE MpolecHe MohM ymoTpeboM
CaBpEeMEHMX pauyHapcKHX MmIaTgopMmu Koje cy yrpalheHe y Bo3mia, a 3a koje je AA cranmapa

HameweH. Cranmapna je pasBujeH onx crpane rpyne AUTOSAR, kojy umHEe mpon3Bohaum

4
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ayToMo0miIa, 100aBhaul ayTOMOOMIICKMX JIeJIoBa, Mpou3Bohaun coTBEPCKHUX anaTra Kao U

npousBohaun xapaBepckux kommoHeHTn. Ha Cunum 2.2 npukasana je crpykrypa AUTOSAR

rpyIe.

AUTOSAR - Core Partners and Members

Status: 30th Seplember 2009 10 Development Member

9 Core Partner e it
smworow ) @~ () BOSCH ——g
DAIMLER €& R

e OFFIS

= PSA PEUGEOT CITROEN l A
TUV NORD VALIDAS®

o IO TOYOTA VOLKSWAGEN AG O
. 86 Associate Member
56 Premium Member s o—_ 16 Attendees
vs0is iy romond
0. ,. ’e\ Za Fraunhofer: L s ® __dSPACE ARM
DELPHI oy L) ETRI
HONDA Autolly HITACHI TATA 1105 L c
ettt e, DENSO e EG ETA T e | NEOBS *“troescale’
@D & W .0 e COETE I
HYUNDRAIKIA MOTORS - e Contros P \ 2L WY Ombl /87 .m ! (Iﬁhneon
. A MAGNA soft] : FUJITSU
Oeunm Iy AR Fev B nec
- & geensys A
momsen=  Quan, g WD ¢ Tech' . N6 &7
fense w00 Ve et ®  Renesas
General Generic Standard Tools and Semi-
OEM Tier 1 Software Services conductors

Cauxa 2.2 AUTOSAR napmuepcmeo

Ha Cnumu 2.3 npukaszana je jgorudka crpykrype AA mnardopme, Koja TpeacTaBiba
JIEMOHCTPATHBHY HMILIEMEHTAIIH]Y CTaHIap/a U Koja pa3HUM BpcTama aruirkaiuja ooe3oehyje
U3BpPIIHO OKpykeme. Crpera arumkanyja ca miaTgopMoM peanu3oBaHa je kopuithemem 44
U3BPIIHOT OKpYyXema 3a amukanuje (eara. AUTOSAR Runtime for Adaptive Applications —
ARA), koje je najbe peanr3oBaHO Kpo3 JIBE TPaJMBHE IEINHE, OCHOBY AA miaTdopme (SHTIL.
Adaptive Platform Foundation) u miardopmcke ceppuce.

Mopaynu Koju cauMmbaBajy OCHOBY AA muiaTdopMme KOpHUCTE ce y BUAY KIACHYHHMX
aIUTMKATUBHUX MporpaMckux cmpera (et API) u nobap mpuMmep OBakBOI Mojyia je
Execution Manager uwmje je 3amaykeme oap)KaBame, mpaheme U yIpaBbamkbe >KUBOTHUM
LUKITyCOM aIriuKaluja u Koju he OuTu eTajbHUj€ OMKUCAH Y JaJbeM TEKCTY.

Jpyru BuUJ MoIyna KOjuUMa ce pealusyje M3BPLIHO OKpyxkemwe AA mnardopme cy
1aT(GOPMCKH CepBUCH. JIMjarHOCTHKA BO3MJIA MPEICTaB/ba jeHY (QYHKIMOHAIHY LEIUHY U
u3nokeHa y Buay matgopmckor cepuca Diagnostic Manager (DM). Jlpyru Bun
mwiatdopmckor cepsuca je Update & Configuration Manager (UCM), koju omoryhasa
axypupame U KoHpurypauujy codpraepa u ¢pupmpepa. Cripera A4 amnukaiuje ca MoIyIuMa
U3 OBOI BHJIa M3BPUIHOT OKpYXeHma peanusyje ce y3 momMoh KOMYHUKAIMOHOT MOJyJa
W3BPIIHOT OKpyxkema koju ce HazmBa ARA COM. ®dyHkimoHamHOCT OBUX Momyna Ouhe

objalmeHa y 1ajbeM TEKCTY.
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Application Application Application Mon-platform Non-platfarm
service senvice

User Applications

AUTOSAR Runtime for Adaptive Applications (ARA)

Adaptive Platform Foundation Adaptive Platform Services
) . Update &
Exscution Communication :

Management Management i ﬁ:"ﬂg';mr: Diagnostics
T T
: |dentity Access Signal-2-Sarvice MNatwork
SIEEI Management Cryptography Mapping Managemsnt
.

Platform Haakth Logging and
Management Tracing
Operating -
System API
Time
Synchronization

Cnuka 2.3 Adaptive AUTOSAR nramegpopma

AA nnatdopMma HMje 3aMHIIJbEHA Ja (QYHKLIMOHMILE Kao caMOCTajiHa IiefnuHa, Beh je
notpebaH onepaTuBHU cucTeM ca KojuM he A4 nnatdopma fa ce ciperne. OnepaTuBHU CUCTEM
Mopa Ja Oyne uMmiuieMeHTupaH no BumenpouecHoM POSIX crannapny, nok A4 annukaiyja
mopa aa kopuctd POSIX51 moackyn cranmapaa [6] 1 ARA COM moayn aa 6u ce cmaTpana
MOTIIYHO NIPEHOCUBOM y AA KOHTEKCTY. TpeHyTHO je ummieMeHTanuja A4 niargopme BezaHa
3a mporpaMmcku je3uk C++, koju y BehuHu ciyyajeBa NpelcTaBiba MpBH M300p 3a PasBoj
aTUIMKaTUBHOT cO(TBEpa BUCOKE KOMIUIEKCHOCTH 3a MOTpede MHIyCTpUje Kao U 3a MoTpede
akanemuje. OBakaB M300p AONMPHUHOCH OpKeM pa3Bojy W Behem mcKopunihemy MOTEHIIN]jalia
xapaBepcke miaatpopme. Cuctemu 3a koje je A4 nnatpopMa HaMEHEHA YIIIaBHOM 3aXTEBajy
onpehenn HUBO 6e30eqHOCTH coTBEpa, KOju y paHUM (a3ama pa3Boja AA miaTdopme jor
YBEK HH]j€ OCTBApEH.

Monynu A4 nnatdopMe KOju Cy 0/ KJbYYHOT 3Hauaja 3a pa3Boj OBOT pellierha ONUCaHH

Cy y HapeJHHUM IOTJIaBJbUMa.
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2.2.1 Execution Manager

Execution Manager (EXEC) oaroBopaH je 3a CBe acCHeKTe YIpaB/bamba >KHBOTHUM
UKITycoM aruikanuja u cepsuca. EXEC je 3agyxen 3a mokperame U NPEeKUJambe U3BPLICHA
aruIMKalja U CepBHCa y 3aBUCHOCTH O]l CTama IeNoKymHe muatdopme. MHbopmarmje o
cTamuMa riaTopme y KojuMa je cBaka o]l alidKallija akTHBHA JaTe Cy Y KOH(HUTypalroHO]
narotenu Application Manifest, koja ce mocrasiba y3 cBaky A4 armmukaiyjy. Takohe y cBakoj
KOH(HUTyparoHoj JaTOTeX OMHMCaHE Cy 3aBHCHOCTH JlaTe alljIMKalMje WM CepBHCa Ipema
JPYruM aruldKanyjama wim cepucuma. IlpuMep >KMBOTHOT LMKIyca arulMKaldje Jar je Ha

Ciuuu 2.4.

Starfing Terminated
process
Idle created, Schedule Running Terminating —te=
rES0UrCes reﬁ;eu;;es
allocated

U )

Cnuka 2.4 JKueomnu yuxnyc aniukayuje

EXEC ca amnukanujaMa W cepBUCMMa KOMYHHMIIMpa y3 ToMmoh MelymporecHux
KOMYHHKaIMOHUX Mexanu3ama (eHrit. Inter Process Communication - IPC) koje 06e36¢ehyje
POSIX xoMmmnaTrOMIaH orepaTuBHU CUCTEM KOjH Cc€ Halla3u y OCHOBH AA mnatdopme.

[TpBu npotiec koju ce nmokpehe 1Mo NokpeTamwy ONEPaTUBHOT CUCTEMA a KOjH je OJITOBOpaH

3a nokpetame AA mtarpopme je EXEC. Ha Crunu 2.5 nart je mporiec nmokpeTrama miargdopme.

MNoHpeTathe ONEPaTMBHOr CUCTEME

‘

OnepaTHMeHK cucTem nokpehe EXEC

|

EXEC yuTa HoHdMIypauuoHy AaToTery M capehyie pegocnen
NOKPETEHE Ha CCHOBY ONWCE 3EBMCHOCTH.

Opyry mogynu oCHOBE AA nnaTgopme ce nokpefy nowTo oy
Takofe onuCaHH KOHEHIYPE WHOHHM OaTOTERGME.

!

MNpouecd Be3aHy 3a AA anIHKaudje Ce HHCTaHUHpajy pegocnenom
OMUCIHHM Y CBAKO] 04 KOHGHIYPEUHOHHY 0aTOTEKE.

Cnuxa 2.5 Cexeenya noxpemarba niamgopme
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2.2.2 ARA cOM

AA muatdopma Tpymnuiie OCHOBHE (pyHKIIMOHANIHE MoayJe Y (DYHKIMOHAIIHE LEIUHE.
OBakBe IeNIMHE M3JIaXy ce armukanujama y Buay cepuca. ARA COM je neo u3BpIiHOT
OKpyXkema miaTdopme Koju oBo omoryhasa. OBa KOMIIOHEHTa OJITOBOPHA j€ 3a HAATJIeIabe U
peanu3aiyjy KOMyHUKallMOHUX ITyTamka u3Mel)y armkanmja u cepBrca Koju ce U3BpIlaBajy Ha
UCTOj WU Pa3IMYUTUM XapABEPCKUM IIaTdopmama.

ARA COM monyn o6e36ehyje uappacTpykTypy Koja oMoryhaBa KoMyHUKaInjy u3mMehy
atuIMKalyja y OKBUDPY jeIHE XapABepcke rmiardopMe anmu U ca JpyrdM aruiMKanydjama Ha
JPYyTUM XapABepcKuM IutaTdpopmama, Ha npumep AA amukanujy Ha JIpyroj XapABEpCKOj
mwiarhopmu win 4ak coprBepckoM komroneHToMm y okBupy AUTOSAR Classic cucrema. Cee
KOMYHHUKAIOHE ITyTame MOJICIIaBajy ce 3a BpeMe M3BpIIeHa aruukanygje. Haunn crpesama

arumkarje ca  ARA COM  momynom  mpukaszan je Ha  Cmumm 2.6

Adaptive Application

ara::com APl

C++ 11 Language Binding

Communication Binding

(Virtual) Machine / Hardware

Cnuka 2.6 Cnpesamwe annuxayuje ca Communication Manager mooynom

Komynukanuja usmel)y codTBepckux IelnHa je CepBHCHO opujeHTHcaHa. OBakBa
KOMYHHUKaIFja J03B0JbaBa YCIIOCTaBIhathe KOMYHHKAIIMOHKX ITyTamka v 32 BpeMe H3BpIIaBama
aTUTHKAIIVje aJTi ¥ IPHIIMKOM JIH3ajHUPaka alTiKaliijaMa, To 3Ha9H J1a KOMYHUKAIIHja MOXKe
OWTH CTaTHUKa, Ca yHAIpe/ MMO3HATUM OpOjeM ydeCHUKA WM TUHAMUYKA I71e je Opoj yuecHuKa
Herto3Hat. Ha Commm 2.7 mokazaHu Cy OCHOBHM NPUHIMIH pPaja CEPBUCHO OpPHWjEHTUCAHE

KOMYHHKAIHje Y KOHTEKCTY AA maTdopme.
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Application 1 Service Application 2
Service provider Registry Service requester

offer

k4
— — - —

find

— .

Cnuxa 2.7 OcHogHu npuHyun paoa cepsucHo opujeHmucane KOMyHuKayuje

OTkpuBame cepBHCa je MEXaHH3aM KOju oMoryhasa Jia jeJiHa aruKanyja q00aBu JICTY
JOCTYITHUX CEpBHCA U J1a KOPUCTH YCIyTe UCTHX. Y 3aBUCHOCTH O] CTpaTeTHje OTKPUBAa
cepBuca, 703Bojinhe ce n00aBibame crenupUUHe MHCTAHIIE CEpBUCA WM CBUX JOCTYIMHHX
cepBuca koju omoryhyjy oOpahuBame Tpa)K€HOI 3aXTeBa, HE3aBHCHO Ja JIM CE CEpBHCHU
M3BPIIIAaBajy HA UCTO] XapABEPCKO] IIaTHOPMU W Ha pa3uuuTuM 1iatdopmama. [punmkom
MOKpeTama CBaKu O] cepBuca he cBoje yciiyre MOHYAWTH PETUCTPY CEepBHCa, YHja je yiora
npahewme Opoja M cTama JOCTYIIHUX CEpBHCAa M KOJjU he 3aTuM OJroBapaTH Ha 3axTeBe
aruIMKalgje 3a cepBucuMa.

[IpoTokon KOju OBakaB BMJlI KOMyHHMKal{je YMHM MOTryhuM, a yjelHO NpeJcTaB/ba U
ocaoBy ARA COM wmonyna nazusa SOME/IP (Scalable service-Oriented Middleware over IP)
[7]. OBaj mpoTtokox omoryhasa cepujanu3sanujy nmojparaka, yJaabeHe MO3MBE Mpoleaypa (SHrI.
Remote Procedure Call — RPC), otkpuBame cepBuca, cermenranujy UDP mopyka, xao u
JUHAMHUYKY KOH(UTrypanujy npuwivkoMm ojpehuBama Koju mojanmu Tpeba Aa ce Momiaby

KIIUJEHTY.

2.2.3 Diagnostic Manager

Diagnostic Manager (DM) mnpencrtaBba jour jeaHy (GYHKIHOHAIHY LeMuHYy AA
iatdopme Koja omoryhasa 106aBibame JUjarHOCTUYKKX 110/1aTaka BO3UJIA U KOja j€ Y OKBHPY
AA nnardopme mnpeacTaBbeHa Kao miaTdopMcku cepBuc. DM ummiemeHTHpa 1Ba OCHOBHE

(GYHKIIMOHATHOCTH KOj€ IMjarHOCTUKY BO3WJIa YMHE MoryhoM, a To Cy:
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e Event memory management — IIpencraBiba MOy 3a yIIpaBJbakbe MEMOPH]OM Y
K0jOj C€ 4yBajy TparoBu o oApeheHuM aujarHOCTUYKKUM Jorahajuma Koju cy ce y
HEKOM TPEHYTKY Aecwiu. J(ujarHoctuuke aorahaje renepuiine KOHTPOIHU ypehaj
KOjU TpaTH CTama XapABEPCKUX M co(pTBepckux uenuHa. [Ipumep oBakBor
norahaja Moxe f1a Oy/e HecTaOMIIaH HAIlOH Ha HEKOM OJ1 €JIEKTPUYHUX KOJIa Koja
Cy IOJ HaA30pOM KOHTPOJIHOT ypehaja.

e Diagnostic service handling — TIlIpeacraBiba MOAyaT 3a OICIYKHBaHbE
Hajona3ehnx  JMjarHOCTHYKHMX  3aXTeBa KOjU TIOTHYY OJ  CKCTEpHOT
JIjarHOCTUYKOT TeCTepa, KOjU Ce YIJIaBHOM KOPUCTH MPU CEPBUCHPALY BO3UIIA.
ITox oaroBoprocT oBor mMoayina craga npuxsaratbe UDS (Unified Diagnostic
Service) [8] mopyka ca MpeHOr cioja, Kopenaiuja u3Mel)y AMjarHOCTHYKHX
3axteBa U nocrojehux UDS cecuja, mpoBepa 1a au Cy JUjarHOCTHYKH 3aXTEBU
BAUIMIHN M TEHEPHCAke HETaTMBHUX OJroBOpa YKOJIMKO HHCY H Jajka
npornaraimja 3axTeBa Ka CIIoJbHIM aIuIMKalijamMa KOju Cy Yy CTamy Ja Te 3aXTEBE
OTICITYXKE.

DM cepBuc nujarHoCTUYKE 3aXTeBE MOXKE J1a 00paau MHTEPHO WM J1a uX mpocielhyje Ha
eKCTepHE aIruTHKAaIlHje UM CePBUCE KOJU CY y CTamy Ja TaKBe 3axTeBe 00paje. 3axteBu 10 DM
CTIDKY TIpeKo TpaHcropTHor cioja. Ha Cnuum 2.8 mpukasanu cy Mmoryhun HaumHU 3a 00pamy

3axXTCBaA.

Diagnostic
Apnlicatinn

Diagnostic

Al Diagnostic
Application

Internal Processing
Request Dispatching
Diagnostic Session Handling,/Security

Checks

DolP UDS Transport Protocol

Diagnostic Service Handling

DolP

Ethernet

Cnuxa 2.8 Apxumexmypa o6pade OujacHoCMu4KuUx 3axmesa

TpenyTHO, jeAMHU BUJI TPAHCIIOPTHOT CJI0ja KOJU j€ MoAp>KaH of cTpaHe A4 niatgopme
npezcrasiba Ethernet, ca uume ce namehe moapmika 3a DoIP (Diagnostic over IP) mportokosn

[9] koju omoryhaBa mpenoc UDS mopyka mocpencTBOM MHTEPHET MPOTOKOJIA. Y KaCHUjUM

10
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cTagujymuma pasBoja A4 miatdopme IIaHupaHa je TOAPIIKa 3a IPyre TPAHCIIOPTHE CII0jeBE

koju he Outn 3acHoBanu Ha apyrum nportokonuma nonytr CAN, CAN-FD, FlexRay.

2.3 Internet of Things

10T TexHONOTHWja MpeACTaBIba MPOIIEC YMpeKaBamba GU3NUKUX WU BUPTYATHUX ypehaja
KopuithemeM HapeHUX KOMyHUKAIMOHUX TeXHoyorrja. OCHOBHA UJIeja jeCTe MPUKYIIhabe
1 pa3meHa nHpopmanuja usmely pazuux ypehaja y nmuspy nosehama eukacHOCTH paja CBaKor
O]l II0jeTMHAYHKX ypehaja y cucTeMy, 3aTUM JIaKIIe PYKOBakhe BETUKAM KOJIMYMHAMA MT0JIaTaKa
U ONTHMM3AlLMja TOTPOIIe eHepruje. [IpuMena OBakBUX TEXHOJIOTHja TMOCTOjU Y MHOTUM
10JbHMA TIOYT MEIUIIMHE, TPAHCIIOPTA ik U maMeTHUX Kyha. [Ipumep TakBe TexHOJIOTH]E je

OBLO cucrem koju he 6utH netabHIjE OMUCAH Y AaJbeM TEKCTY.

2.3.1 OBLOcncrtem

OBLO cucrem mnpeacraB/ba CKyH HE3aBUCHUX KOMIIOHEHTH Koje MelycoOHo
KOMYHUIIMPAjy y LUJbY KOHTPOJIMCamka U HaArenama ypehaja yayrap namerne xkyhe. ['maBry
yJIOTY y CUCTEMY IpeJCTaBJba eHTpasiHk KoHTpoiep (enrn. Gateway). [Topen mera, ocranu
cacTaBHHU JICJIOBU Cy camu ypehaju, kiujeHTcka arummkaiija kao u Cloud cepsucu. OBLO
CHUCTEM JI03BOJbABA MPUCTYII MAMETHOj Kyhu KopuirhemeM MOOMIIHE KIHjEeHTCKE arlliKaluje,
Ka0 ¥ MOJPUIKY 3a BEJIMKU OpOj CeH30pa U aKTyaTopa U 3a aHaJIu3y NMPHUKYIJbEHUX 0/aTaKa.
[Ipuka3 nenokymHor cucrema Moxe ce Buaetd Ha Comnm 2.9

Backoffice

MatT

Cloud Selfcare

Mobile clients

Remote connection

MQTT

ZigBee |

MQTT

Mobile clients

Home connection

Gateway 0
A Z-\Wave

ONVIFNP

- ’
TR ES |

@ G
L
0

.0
=2
&
{5
~

Cnuxa 2.9 Ilpeeneo OBLO cucmema

Kao mro je Beh momenyro OBLO cucteM cacToju ce oj] TpH TJIaBHA Jieja:

e Ilentpasna KoHTpoOJHA jeauHMIIA - KoMIOHeHTa Koja oMoryhaBa ayromMaTu3amnyjy

kyhe. [lonpxaBa HajmomymnapHuje 0€KUYHE KOMYHUKAIIMOHE TPOTOKOJIE TOIMYT

11
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ZigBee, Z-Wave, IP. OmoryhaBa BHCOK HHBO amncTpakiigje ypehaja 10 TOr HUBOA
Ja Cce YBOPOBM y CHUCTEMY pasiHKyjy N0 (YHKIMOHATHOCTUMA U
KapaKTepUCTUKaMa, ajdh jeé HayhuH (YHKIMOHHWCAamka W KOMYHHKAIHMje ca
KOHKPETHUM YBOpPOM cakpuBeH. OBO J103BOJbaBa H3/1Bajarbe JOTMKE HA BUILIU
HUBO aIlCTpaklyje TAe Cy BHIIM HUBOM CcO(pTBepa AarHOCTUYHM IIpeMa
KOpUITHEHOM KOMYHUKAIIMOHOM MPOTOKOJY.
e Cloud — Kommnonenra koja omoryhaBa koHTposy ypehaja y mameTHoj kyhu 6e3
NPUCTYIA JOKATHOj MPEXH y K0joj ce Th ypehaju Hanaze. Jlonatao, omoryhene
Cy 1 (YHKIIMOHATHOCTH IOIYT JOJAaTHUX CEPBHCA 33 AHAIUTHKY, IPUKYIJbAbe
JIMjarHOCTUYKKX MOJaTaka O JaTOM CHCTEMY U TIPaBJbEH-E PE3epPBHE KOIHje
HOJIaTaKa 3a CJIy4yaj N3HEHAJHOT OTKa3a CHCTEMa.
e Mo0OwiHa KIMjEeHTCKa aliMKaluja W KOPUCHUYKKA mopTamun — KommoHeHTte
crcreMa Koje oMoryhaBajy KOpHCHHIIMMA J1a YIIPaBJbajy CUCTEMOM Yy CBOjoj Kyhwu.
Cagpxu TpapuuKy KOPHCHHUYKY CIIPETy Koja Mpyka MOTYhHOCT Jakor
MHTYUTHBHOT yIpaBJbamba OIIMjaMa [IEHTPaJIHEe KOHTPOJIHE jeANHHUIIC.
llenTpanHa KOHTpOJIHA jeAMHUIIA MTPEJCTaBIba jeIUHH JICO0 CUCTEMa ca COPTBEPOM Ha[
KOjUM je moTpeOHO U3BPLINTH oApeheHe Moaudukanmje 1a 6u ce omoryhmia KOMyHHKalyja ca
AA nnatdopmom, Tako na he poxyc 6utn mocraBibeH Ha oBy komnoneHTy OBLO cucrema. Ha
Coumum 2.10 nat je mpuka3z coTBEPCKMX KOMIIOHEHTH KOje c€ M3BpIIaBajy Ha IEHTPaJIHOJ

KOHTPOJIHO] jeIUMHUIIH.

OBLO Message Broker

OBLO
Script
Interpreter

OBLO System Manager

Gateway SDK

OBLO

Home Manager

Cnuxa 2.10 Apxumexmypa Gateway xomnonenme

LlenTpanHa KOHTPOJIHA jeIMHUIIA CACTOjU CE U3 TPU OCHOBHE CO(TBEPCKE KOMIIOHEHTE:
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e OBLO Home Manager (OHM) — KomroHeHTa 3a1y»eHa 3a OTKpHBabe, mpaheme
cTamha W KOHTponly ypehaja mamerne kyhe. ['JaBHM LWJb KOMIIOHEHTE j€
ancTpaknuja ypehaja Koju KOpHCTE pa3IMuUTe BPCTE KOMYHUKAIMOHUX
IPOTOKOJIa OCTATKY CUCTEMA.

e OBLO Message Broker (OMB) — KomroHeHTa Koja pyKyje pa3MeHOM HOpyKa y
cucremy kopuctehu MQTT [10] mpoTokon. OBOM KOMIIOHEHTOM peain30BaHa je
MehymporiecHa KOMYHUKalldja, KOMYHHKalMja ca MOOWJIHUM KIIMjeHTUMa Yy
JIOKAJIHO] MPEXH, Kao U KoMyHuKaiuja ca Cloud koMoHeHTOM crcTeMa.

e OBLO System Manager (OSM) — KomnioHeHTa Koja arncrpaxyje KapakTepHCTHYHE

coTBepcKe crpere Koje Cy 3aBHCHE Of XapABepcke IardopMe U mpaTH paj

OCTAJIMX KOMIIOHCHTH Y CUCTEMY.

2.3.1.1 OHM

Y nmamem Tekcry ¢okyc he Outm mocraBibeH Ha OHM, ka0 KOMIOHEHTY Koja je
MOIU(UKOBaHA Yy ULUJbY HHTETpanuje mpeacraBbeHor pemema ca OBLO cucremom.

Apxutekrypa OHM komnonente nara je na Ciouuu 2.11.

System Discovery Scene Connectivity Controller
Controller Controller Controller Controller

Controller Manager

Device Manager

1P
ZigBee Bus Z-Wave Bus
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Cnuxa 2.11 Apxumexmypa OHM xomnonenme

13



Teopujcke ocHOBE

Kmpyune kapakrepuctuke koje ommukyjy OHM cy moryhHocT komyHHKanmje ca
ypehajuma ca jegHe cTpaHe, a ca JApyre ca OCTAIMM KOMIIOHEHTaMma Koje Ce Hallaze Ha
[EHTPaTHO] KOHTponHO] jemunwumm, monyt OSM u OMB kommonentu. IIpwimkom
KOMYyHUKaluje ca ypehajuma KoOpucTe ce pasHH IPOTOKOJIM Yy 3aBHCHOCTH O]l BHJA
KOMYHUKaIIHje Koju ypehaj moapaxasa.

Kibyunu KoHIIENTH KOju ¢y OuTHU 3a pazymeBarbe OHM kommnonente cy:

o Konrponepu — [IpencraBpajy Moayiae KOju ¢y 3ace0OHU U KOjH CE€ KOpHUCTE Ja
nonatHo mpomupe noruky kojy OHM omoryhaBa wnmm mpu gonaBamy HOBUX
KOMYHUKaIlMOHUX crpera. KonTponepu wumiuieMeHTHpajy onpeheHe rpyme
cpera koje uM omoryhyjy na no6ase jucte 10CTYIHUX ypehaja, 1a KOHTPOIUILY
Te ypehaje u ma ocmymikyjy Hanonasehe morahaje. KonTposiepu coje cmpere
u3naxy Kopucrtehu cepsuce.

e Maructpana (enrn. Bus) — KommoHeHTa Koja Ce KOPHCTH 3a alCTPaKIUjy
KOMYHHKAIIMOHUX CIipera ca ypehajuma, TJie ce OJ] BUIIMX CJIojeBa codTBepa
CakpuBajy KOMIUICKCHHM JeTaJbl KOMYHHUKalMje Ha HHCKOM HHUBOY. OBe
KOMITOHEHTE OJIFOBOPHE Cy 3a KpeHpame U OJp)kaBame Be3de ca ypebhajem,
OTKpHBamkE HOBUX ypehaja, yrpaBibame ypehajuma Ha HUCKOM HUBOY KopucTehn
U3JI0’)KEHY KOMYHHKAIIMOHY CIIPETy, pyKoBame KOMaHjama 1 gorahajuma xoju ce
N00aBsbajy ca MpEXHHX CJI0j€Ba U PyKOBam€ TpelIkama 1 OropaBak oJ1 UCTHX.

e Vpehaju — KommnoHeHTe Koje ce KOpHUCTE 3a alCTPaKLUUjy caMUX (QU3MUKHUX
ypehaja anu u BUpTyenHUX ypehaja koju ce Hanase Ha uctoj matgopmu. Ypehaju
cy neduHHcaHu kiacoM ypehaja, UMEHOM, MOJIEIOM, MapKoM, IIpou3Bohauem,
BEP3UJOM, JEIUHCTBEHUM HJEHTU(PUKATOPOM Kao U JIUCTOM CEpBUCA KOJU
006e36ehyjy.

e CepBucu — Kopucre ce 3a eHkamncyiupame Bulle ocoOuHa ypehaja y jeany
dbyakunonamHoct. CBU ypehaju koju mocenyjy ucre GyHKIHOHATHOCTH MOPajy
pPETUCTPOBATH UCTH CEpPBHUC, T€ je ca TUM OCHIypaHa yHH(OpPMHa cIpera kKa
ocTaTKy cuctema. Ypehaju koju mocenyjy BuIle (DYHKIIMOHAJIHOCTH MOTY Ja
peructpyjy Buiie Bpcta cepBuca. CepBHCH YIIIaBHOM TPEICTaBIbajy (HU3HUKE
dbyHKMOHanHOCTH Yypehaja, anu W ce MOry OAHOCUTH M Ha copTBEpCKe

UMIUIEMEHTaIM]je Kao ¥ Ha KOMYHUKAIIMOHE TPOTOKOJIe KojuMa ypehaj pykyje.

[Topen oBUX MoOJyJ1a, UCTHYE Ce je3rpo kao neHTparau Moy OHM kommonenre. Jesrpo
jeé y TOTIYHOCTH aCHHXPOH CO(TBEPCKHM MOIYyJ KOju oMoryhaBa BeaHKOM OpoOjy Ipyrux

MoJyJa Ja KOMyHHLUpPajy MelycoOHO, Tj. je3rpo je 3aayKeHo 3a pa3MeHy KoMaHIu usmely
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octasmx Mmoxayna yHyrap OHM kommonente. Takohe, 3amyxeHo je W 3a mporaraiujy

onpehenux tumnosa norahaja MoayIHMa KOjU Cy Ha TakBY BpcTy norahaja mpermiaheHu.

2.4 Xappsepcke nnatcgopme kopuwheHe 3a pa3Boj

3a motpebe oBOr pemiewma KopuitheHa cy nBe pasBojHe mmiaatdopme. [Ipegycinor 3a
kopuiiheme OUII0 Koje xapaBepcke miardopme OHO je 1a ce Ha Bh0j MOXKe U3BpImaBaTH Linux
WM HEKH JIPYTd ONEpPaTUBHU CHCTEM KOjH je KoMmaTuOwiaH ca BuienporecHuMm POSIX
cragmapaoM. OBakaB mpenyclioB npowsmwiazu u3 mnotpede AA tmardpopme ma Oyme mox
KOHTPOJIOM OIEpaTHUBHOT cucTeMa. MoJiepHe XapABepcKe miaTgopme Koje Cy AaHac MPUCYTHE
y ayTOMOOMJICKO] UHIYCTPHjH TIOCEY]Y, ITOPE MPOoIecopa OIIITe HaMeHe, TOceOHE HAMEHCKE
nporecope KOju Cy MpPOjeKTOBAaHM 3a H3BPIIABAKE MOjJSJMHHUX OIEpaldja MaKCHMAITHO
epuKacHo. Y3 BeIMKH OpOj MPOIECOPCKUX U Mepu(epHUX jeIUHUIIA, 03K U MOTpeda na ce
OBaKBM CHCTEMH OOjefMHEe Yy jenaHo uHTerpucano kojio (enri. SOC - System on Chip).
Xapasepcke miaTdopme Koje ¢y KopuitheHe pu pa3Bojy OBOT pellickha 3aCHOBaHE HE Cy Ha

Texas Instruments TDA2x u Qualcomm Snapdragon S820A uHTErpucaHuM KOJIUMA.

2.4.1 Alpha Automotive Machine Vision

[Tnatdpopma nox vazusom Alpha Automotive Machine Vision [11] mocenyje Tpu TDA2X
UHTerprcana kona. Ha jeaHom oj Tpu MHTerprcaHa koja u3BpmiaBa ce Linux omepartuBHH
CHCTEM KOjH HUCIyHaBa oTpede AA mardopme 3a onepaTHBHUM cucTeMoM. J[ok ce Ha apyra
JIBa MHTETPUCaHa KoJia HaJla3| ONEepPaTHBHU CUCTEM 3a pajl y peaHoM BpemeHy SysBios u mox
THUM OIEPATHBHUM CHCTEMOM H3BpILABajy C€ AJITOPUTMH 3a HalpeaHy MOMOh BO3ady, MOIMYT
Ipero3HaBama IellaKa 3aTHM Ipero3HaBamke CII000JHOT IpocTopa npaheme crama Bo3ada.
AA mratdopma je y cTamy Aa KOMYHHIUpPA ca OBUM ITOPUTMHMA U J1a Of BUX Mpey3uMa
n3naszHe nojarke. Ha Cumm 2.12 npukasana je Alpha Automotive Machine Vision xapasepcka

iatdopma a Ha Courm 2.13 \eHa HHTEpHA OpraHu3aIyja.

Cnuka 2.12 Hzeneo Alpha Automotive Machine Vision nramgpopme
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CAMERA
INPUT p TDA2x SoC
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INPUT 3 TDA2x SoC
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HDMI
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HDMI
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Cnuka 2.13 Hnmepna opeanuzayuja Alpha Automotive Machine Vision

2.4.2 Intrinsyc S820AM V2 ADP

[Mnatrpopma mox mumenom Intrinsyc S820AM V2 ADP 3acuoBana je Ha Qualcomm

Snapdragon S8204 wunTerpucanoMm koiy. HuTerpucano kosio mopen Kryo meHrpamHOr

npolecopa OIMIITe HAMEHe Moceayje M rpaduuku mporecop mox HasuBoMm Adreno xao u

IpoLEecop 3a AUTUTAIHY 00pay curaana Hexagon.

OBa mmardopma moapkaBa Linux, QNX u Android omeparuBHEe cucTeMe, Kao H

MnapajciIHO HU3BpIIABAKLC OBHUX OICPATHBHHUX CHUCTCMA Y BHUPTYAJTIU30BAHOM OKPYKCHY I(Oje

00e30ehyje xunepBuzop 3acHoBaH Ha QNX onepartuBaoMm cuctemy. Ha Cnunum 2.14 npukazan

je mariex Intrinsyc S820AM V2 ADP mnargopme.

Cnuxka 2.14 Intrinsyc S820AM V2 ADP naamgopma
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3. KoHuenT pewema

Y OBOM IMOIJIaBJbY JaT je KOHILENT pellicHkha 3a yNa/beHHU MPHUCTYI JUjarHOCTUYKUM
nojanuMa ayroMoOuia, Kao W 3a yIpaBibamkbe OJpe)eHMM MEXaHW3MUMa Y BO3WIIY, MOIYT
MexaHu3Ma 3a axypupame codrBepa. OBaKBO pelICHE YBEACHO je Kao mpommpeme AA

mw1argopMme, 1 TO y BUAY niaat(opMcKor cepBrca. ApXUTEKTYypa peliera faarta je Ha Cnunu 3.1.

Cruxa 3.1 Apxumexmypa peutersa
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VY nmajbeM TEKCTy OMKCcaHa je apXUTEeKTypa pellerha Kao M CBaK! Of TPaIuBHUX OJIOKOBA
TE apXUTeKType noHaoco6. Ha kpajy ykparko cy onucane moaudukanuje OBLO cucrema koje

omoryhyjy GyHKIMOHHCAE LEIOKYITHOT PEeUIeHa.

3.1 OTA Bridge Agent

OxocHully oBor pemiewma mnpexacrasjba OTA Bridge Agent kommoneHrta, koja AA
mwiaropmu omoryhasa komynukaiujy ca OBLO cucremom. Apxutekrypa OTA Bridge Agent

KOMIIOHEHTe, NpuKa3aHa je Ha Ciunu 3.2.

loT Specific Interface

Client Interface

Client Interface

Service Interface

Service Interface Service Interface Service Interface

Application Specific Interface Application Specific Interface Application Specific Interface

Cnuka 3.2 Apxumexmypa OTA Bridge Agent komnonenme

[{nse oBe KOMMOHEHTE je 00e30ehnBame MOTyhHOCTH KOMYHUKaIMje ca ICHTPATHOM
koHTposHOM jeaununiom OBLO cucrema u To y musby ocnocobJbaBamba KOMyHHUKaIMje ca
ynasbeHuM fieniom OBLO cuctema. OBuM ce omoryhaBa ga ce mojany NpUKyIUbeHH Ha AA
wiatdopmu mocpeactsom Cloud cepBrca npuka3syjy Ha KOpPUCHHYKOM MTOPTATY HIIH MOOHITHO]
aruuKaryju koju cy aenoBu OBLO cuctema u nipesictaBibajy crpery ca KOpucHUKOM. Takohe
npyxa ce MOryhHOCT M3BpIlIaBama MOjeIMHIX PYTHHA HA TUIATGOPMH ClambeM oJroBapajyhux
KOMaH 11 07 KOPUCHUYKOT TopTasia uin MoouitHe arumkarmje 10 AA miatrdopme. OTA Bridge
Agent koMIIOHEHTa cacToju ce o cieaehux merHa:

e Bridge Client Moy 3aaykeH je 3a KOMYHHKAIM]y ca CIOJbHAM KOMITOHCHTaMa
kao 1mro cy OBLO ympaBspauke jenuHUIIE.
e Bridge Runtime Moy 3amykeH je 3a ajTepainnjy HHTepHHUX jgorahjaja (mopyka)

n3Mely KIIMjEHTCKOT MOJIyJIa i CEPBHC MOJTYJIA.
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e Bridge Service moayn 3agykeH je 3a KOMYHHKalHWjy ca IUIaTGOPMCKUM
aryIMKalMjama u CEpBUCHMA Y IUJbY NPUKYIUbarba IoJaTaka i pasMeHe KOMaH 1

KOjUMa C€ yIpaBJba U3BPILICHEM UCTHX.

W3 oBakBuX 3axTeBa MpOM3MIa3U 3aKJbydak Ja OM OBakBa KOMIIOHEHTa Tpebaiio aa Oyne
3acHoBaHa Ha Publisher/Subscriber ma6iony paau jennoctaBHuje mpomaraiyje nopyka yHyrap
cucrema. OTA Bridge Agent koMIioHeHTa peain30BaHa je Kao npoiupemne AA miarpopme u
npe/cTaB/beHa je Kao IMIaTGOpMCKH cepBHC. MeCTO KOMIIOHEHTE y OKBHpPY IUIaThopme

npukazano je Ha Caunu 3.3

Application Application Application Non-platform Non-platform

service semvice

User Applications

Cnuxa 3.3 OTA Bridge Agent komnonenma y cxkrony niamgopme

VY nmajmeM TekcTy JAetajbHHje cy ommcanu cBaku onx moxayina OTA Bridge Agent

KOMIIOHCHTC.

3.1.1 Bridge Client

Knujentcku Moy nmo3Haje HauUMH pa3MeHe nojaraka ca kopuurthenum OBLO cucremom.
CBpxa 0BOT MOJIyJia j€ 1a OCTaJ M KOMIIOHEHTaMa arcTpaxyje HaunH komyHukanuje ca OBLO
CUCTEMOM. Y KOHKDETHOM pellekhy KOopuimheH je KIMjeHTCKH MOy Koju omoryhasa
koMmyHHKaIMjy ca OBLO meHTpaqHOM yIpaBJhaukoM jEAMHHIIOM ITOCPEJICTBOM HHTEPHET

nporokona (IP).

19



Konuent pemema

3.1.2 Bridge Runtime

[TprunukoM MHUIM]AIIM3AIHj€ CEPBUC MOYJIM KA0 U KIIMjEHT MOy npeTiutahyjy ce Ha
onpehenn tun porahaja m y3 TO 00e30ehyjy pykoBamanm koju he Hamomasehe morahaje
npukiIaaHo oOpaauTh. PykoBanar ce 06e30ehyje y Buay GpyHkiuje koja he 6uTu mpo3Bana kaa
je morahaj cripeMan z1a ce ToM Moayity mpocienu. [Ipumep npomaramuje norahaja Mmoxe aa ce
oJIBHja ciieichuM peaociieIoM: KIUJeHTCKH MOAyJl mpuxBara mopyky on OBLO cucrema u
u3/1Baja KOPUCHE M0JaTKe, 3aTUM reHepuiire noral)aj koju masbe Bridge Runtime moayny. Kanga
nohe pen aa ce Taj morahaj masbe npocieau, Bridge Runtime momyn nmpoBepaBa oapeauiiTe
norahaja u mpocinelyje ra ka oarosapajyhem moayiny. PykoBamai momysia kome je aorahaj
HamemeH Ouhe mposBan u gorahaj he my OuTH A0nEsbEH, T CEPBUC MOIYJ MOUYUILE 1A
obpahyje norahaj u u3Bpmana oaroapajyhe onepanuje. [Topen oBor, Mmoryha je mponaramuja

norahaja y Ipyrom cmepy, Tj. CJIy4aj Kajaa je porahaj reHeprcaH oJ1 CTpaHe CEPBUC MOAYIIA.

3.1.3 Bridge Service

CepBuc MOIyJIH 321y’)KCHH Cy 32 KOMYHHKAIHU]y ca A4 arumkanyjama u AA cepBrucuMa.
CBpxa 0BMX MOJyJa j€ J]a OCTaJIUM MOAYJIMMA arcTpaxyje HauuH KOMYHHUKAIMje ca OCTaTKOM
AA nnardopme. Cropera ka A4 amukanyjama Wil CEpBUCHMMA 3aBUCH OJ1 UMILIEMEHTAI]e
UCTHX U Yy CYIITHHH MOXE Ja KOPUCTH OWJIO KakaB BHJ KOMYHHKAalHje. YKOJIUKO MOCTOjH
aluIMKalyja Koja uma creuuuyHy crpery, noTpeOHO je MMIUIEMEHTUpATH oArosapajyhu
CepBUC MOAYJ KOjU he KOPUCTUTH UCTY TaKBY CIIpEry 3a KOMYHHUKAIM]y Ca aIlIMKall{jOM.
Hajuemthu Bua cnpere koje A4 amnukanugje noceayjy je KomyHukanuja xopuihemem ARA

COM mopya u3BpIIHOT OKpYKema miatdopme.

3.1.3.1 iImjarHOCTUUYKMN CEepBUC

Nujarnoctuuku cepuc (enrit. Diagnostic Service) mpencrasiba moaya OTA Bridge
Agent KOMIIOHEHTE KOjU je AMPEKTHO 3alyKE€H 3a KOMYHHKanujy ca miaargopmckum DM
CEpBHCOM Tj. J00aBJbame IMjarHOCTHUKHX TMojataka mocpeactBom DOIP moprokona u
npocnehuBame nctux ka OBLO cuctemy nocpeacreom octanux moayia OTA Bridge Agent
KOMITIOHEHTE. J[MjarHOCTUYKH CepBUC MEPHOAMYHO IMasbe cepujy ynura DM miardopmckom
CepBUCY TJE Ce THM YIUTHUMAa 3aXTeBa YHTame OJpel)eHnX BpCTa NMjarHOCTUYKUX ITOJATaK
UIeHTU()UKOBAHUX YHHKATHUM wuaeHTUukaropuma (enrt. Data 1d). DM miardopmcku
CepBUC Ha OBE 3aXTEBE OJrOBapa ClamkeM cepHuje 0ajToBa KOjU MpEACTaBIbajy BPEAHOCTH
3axTeBaHUX MojaTaka. TakBM MoJalM ce 3aTUM Mapcupajy Ha oarosapajyhu HauuH u Gpopmupa
ce HOBa MOpPYyKa Koja ce najbe mpomnarupa. ertassauju onvc QyHKIIMOHUCAmA THjarHOCTUIKOT

cepBHca JIaT je Y OKBUPY MPOTPaMCKOT peliekha.
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3.2 OHM Bus mopgudmkaumje

Jla 6u ce omoryhuino ¢pyHKIMOHKCAKE IETOKYITHOT CHCTEMa, NOTpeOHe Cy MUHUMAITHE
moaupukamnuje OBLO cucrema. Moaudukosana je OHM kommoneHTa y niiby omoryhaBama
KomyHHKalmje ca AA muatpopmom koja je y OBLO cucremy mpencraBibeHa y ¢opmu
nonatHor ypehaja y mpexu ypehaja ca ogpehenum dynkumonannocruma. Moaudukaiuja ce
cBoau Ha yBoheme HoBe Bus komnonente y OHM, koja je cBpcrana y pamunujy IP Bus, u koja

je Ha3zBana OnebrainBus. Apxurektypa npormpere OHM kommnonenTe nata je Ha Ciurm 3.4.

System Discovery Scene Connectivity Controller
Controller Controller Controller Controller

Controller Manager

Event Dispatcher Command Queues

Device Manager

IP Camera Onebrain IP
Bus Bus

ZigBee Dev 1

ZigBee Dev N

Zwave Dev 1

-
ﬂ>.l
[=]
=
w
=5
a

=
]
fa
z
w
=
[-3]

IP Cam Dev 1
IP Cam Dev N
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Cnuxa 3.4 Ilpowuperve OHM xomnonenme

Onebrain IP Bus 3agyxeH je 3a oTkpuBame ypehaja kao v 3a CBaKd BHJ KOMYHHKAIIH]je

ca M. [TocToju MoryhHOCT cripe3ama ca BHIIE O] jeTHOT ypehaja.

[Topen Bus Monyna MMIJIEMEHTUPAH je U HOBH TUN ypehaja Koju CIyXH 3a alCTpakiujy

dynkunonansoctu A4 nminarpopme OHM KoMIOHEHTH.

21



IIporpamcko peueme

4. MporpaMcKo pelwiewe

Y 0BOM IOTJIaBJbY OMKMCAHU CY HMIDIEMEHTHPAHH ITPOrPAMCKH MOJIYJIU | JaT j& Mperie]
KJIaca KopuImheHuX mpu u3paau Moayna. [Ipukasanu cy nujarpaMy CEKBEHIM 3a onpeheHe
CIIeHapHYje KOMYHHUKAIH]je Kao ¥ nperiea popmara mopyka koje ce pazmemyjy. Objammenu cy
JIMjarHOCTUYKH M CEPBUC 33 AKyPUPAhE KOjU Cy MMILIEMEHTUPAHU Y CKJIOIY OBOT peliemna. Ha

Cnuuu 4.1 naTa je apXUTeKTypa pelema.

OTA Bridge Agent

cME
Service Interfact

Service Interface
TDolP

Cnuka 4.1 Apxumexmypa OTA Bridge Agent komnonenme

4.1 ®opmMart nopyka

Jla 61 ce mocturao yHuuupanu Gpopmar nopyka Koju JOIPUHOCH OIIITOCTH PEIICHa,
onabpan je JSON [12] kao dopmar mopyka 3a mpeHoc uHpOpPMaIHja KOje Cy HE3aBUCHE O

KopuiheHnX KOMYHHKAaIMOHUX NMpoTokona. CBaKkyM o] cepBuca je y cTamy Ja TakaB popMaT
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nmopyka o0paai Ha oAroBapajyhu Ha4wH U 1a U3 era u3Byde notpedHe nadopmarmje. [Ilpumep

HOpYKE JaT je Y HaCTaBKy.

OBo je mpuMep MOpyKe y K0jOj ce MPEHOCE IHMjarHOCTHYKH TOJAlN TMPUKYIIJHEHH OJT

crpane Diagnostic cepsuca mocpeacteom Diagnostic Manager moayma AA miardopme.

[Momanu ce mobaBibajy ol aruiMKaiuja Koje Cy 3aaykeHe 3a mpaheme cTama XapABepCKHX

pecypca Ha CBakOM OJl TPM MHTerpucana koja npucytHa Ha Alpha mmardopmu. ITopyka ce

23




IIporpamcko pemieme

cacToju OJ JBa Jeia, MPBH €0 je O3Ha4eH KibydeM Id M MpeacTaBiba jeIUHCTBEHY
uacHTH(HUKAI]y TUIIA TIOPYKE, Tj. goralhaja 3a koju cy mpeHeceHe nndopmanuje Besane. Jpyru
JIcO TIOpYKe je o3HadyeH kJbyueM payload u mpenctaBiba KOpHUCHE MOAAaTKe KOju Tpeba ja ce
npenecy. OBakBa mopyka ce yuyrap OTA Bridge Agent KoMIIOHEHTE MTPEHOCH MTOCPEICTBOM
kiace Event. Event kiaca npencraBiba KOHTEJHEPCKY KIIAaCy Koja mopes KopucHe nHpopMarmje
HOCH W TIOJIaTKE O OJPEAMINTy Ha Koje morahaj Ttpeba ma Oyne AocTaBJbeH. JeNWHCTBEHU
UACHTHU(DHUKATOPH OJPEAMINTA MPEICTABIbEHU CYy Kao IeT00pOjHE BPEIHOCTH U UYyBajy Ce
yHyrap mnosba kiace eventld. Kopuchna wunbopmaiuja 4yyBa ce y OKBHPY IOJba Kiace
eventPayload koje je tuma std::string. PamruramuBame JSON mopyke Bpiiu ce y3 momoh

RapidJSON [13] oubsmoreke. [Ipukas qujarpama oBe kiace aat je Ha Cruiu 4.2.

Event

-Payload eventPayload
-Eventld eventld

+getEventld(): const Eventld
+getEventPayload(): const Payload
+setEventPayload(const Payload&): void
+SetEventld(const Eventld): void

Cnuka 4.2 Jlujacpam xnace Event

Kapna ce nohe no Tauke rae oBakBa mopyka peda 1a Oyze npeHeceHa Ha yJaJbeHH CUCTEM,
OBaKBa Iopyka eHkaricyaupa ce y IP maker. OnebrainBus koMmoHeHTa je y CTamy Ja U3 TAKBOT
IP makera u3aBoju KopucHy OpyKy Kojy he 1a oOpanu u fajbe mponarvpa Ka ocTatky cucrema
Koju he Ha Kpajy Tor myra TakBe MH(OpMaIMje NPUKa3aTH KOPUCHUKY Ha KOPUCHUYKOM

noptainy. M3rnen OBLO kopuchHuukor noprana gat je Ha Crnuiu 4.3.

< c e D) 176.79.186.62:8061 devices/device/ 119 BN nooe d=
Q4 Scenes
% Devices

Home setup

G
11
9 Metwork Diagnostics.
@

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
5 Settings

Onebrainin

Dac_on service_FFN Core 1 DQC_OnebraininfoService_FFN Core 2
10 0

DQC_onebraninfoservice_FFN DSP 2 DQC_onebraiminfoservice_FFN IPU 10
a8 10

DQC_onebraininfoservice_FUS Core 1 DQC_onebraininfoservice_FUS Core 2

10 [

DOC_OnebraininfoService_FUS DSP 2 DQC_OnebraininfoService_FUS IPU 10
1

DQC_CnebrainintoService_OnebrainCombinerData  Even spit ~  DOC_OnebraininfoService_OnebrainMainPortSeisction  Fortl «

DQC_onebraininfoservice_SCV Care 1 DQC_Onebraininosenvice_SCV Core 2
1 0

DQC_OnebraininfaService_SCV DSP 2 DQC_OnebraininfoService_SCY IPU 1(0
0 12

DGC_OnebraiminfoSenvice_FFN DSP 1
DQC_onebramintosenice_FFN IPU 1)1

DQC_Onebraiminfosenice_FUS DSP 1

Cruxa 4.3 HU3zeneo kopucnuukoe nopmana
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4.2 Bridge Runtime

Bridge Runtime wmoxyn mnpencraBiba 1meHtpanny kommnoneHty OTA Bridge Agent
KOMIIOHEHTE 4Hje je TJaBHO 3aaykeme o0e30ehuBame ucrpaBHe pazmeHe norahaja mamely
KJIMjEHTa U cepBHca YHyTap KoMioHeHTe. [leHTpaiHa kiaca oBOr Mojysia Ha3uBa ce Runtime.
Cspxa OBe KJace je Ja 4yBa KOHTEKCT IieJor Moaynia. Runtime kiaca caapyku jaBe momohHe
KJIace Koje Cy 3aIy)KeHe 3a ylpaBibamkbe CBAaKUM O] peloBa uekama (eHria. Queue) y koje ce
norahaju cMemrajy. Y cucrteMy MOCTOje JBE BPCTE peloBa YeKama 3a jorahaje, a To cy pen 3a
norahaje HaMemEHE cepBUCHMA M pea 3a jorahaja HamemeHe kimjeHTy. Kiace koje pykyjy
OBHMM peIoBMMa Ha3uBajy ce ServiceEventProcessor u ClientEventProcessor. Bridge Runtime
MOJyJI TpejicTaBibeH je kao Qynkimonannu aeo OTA Bridge Agent komrmoHeHTe U cTOra
nacnehyje ancrpaktHy kiacy BridgeModule, koja namehe morpeOy 3a HMILUIEMEHTHPAHE
BCHUX METOJIa 33 MHHIMjAIHU3alUjy, NSHHHUIIMjaTH3alijy Ka0 U METOJC 3a IMPOBEPYy CTama

Mojayna. Jlujarpam kiaca npukasas je Ha Cnunu 4.4.

BridgeModule

+init(): bool
+deinit(): bool
+islnitialized(): bool
+isRunning(): bool

i

Runtime

-serviceEventProcessor: ServiceEventProcessor&
-clientEventProcessor: ClientEventProcessor&
-static instance: Runtime&

+registerClient(const CallbackRoutine&): bool
+registerService(const EventArray&, const CallbackRoutine): bool
+clientPutEvent(const Event&): bool

+senicePutEvent(const Event&): bool

-Runtime()

+static getinstance(): Runtime&

7 <

ServiceEventProcessor ClientEventProcessor
-sernviceCallbackMap: ServiceMap -clientCallback: CallbackRoutine
-serviceEventQueue: EventQueue -clientEventQueue: EventQueue
+registerService(const EventArray&, const CallbackRoutine): bool +registerClient(const CallbackRoutine): bool
+put(const Event&): bool +put(Event&): bool
+start(): bool +start(): bool
+stop(): bool +stop(): bool
-processRoutine(): void -processRoutine(): void

Cnuka 4.4 Knacnu oujacpam Bridge Runtime mooyna

Runtime kiraca uMIuIeMeHTHpaHa je kao yHukar (eHrit. Singletone) u tume ce 06e36ehyje
Jla y CBaKOM TPEHYTKY IIOCTOjH CaMo jejiHa MHCTaHIla OBe Kiace. [Iperien MeToaa oBe Kiace

KOj€ yjeIHO YMHE U jaBHY CIIpery Ka OBOM MOAYIy aaTH cy y Tabenu 4.1.
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HNme meroe Ormic Merojie

bool Runtime::registerClient(const CallbackRoutine); | Merona 3a perucrpoBame KiinjeHTa
Runtime moxyny. Kao ynasuu nmapamerap

MpHUXBaTa ce IMOKa3uBad Ha (PYHKIM]jY Koja
je pykxosanan ngorahajuma. [ToBpaTtHa
BPEIHOCT j¢ UHAMKALUja J1a JIK je
perucrparyja KIjeHTa ycIenHo

H3BpILIEHA.

bool Runtime::registerService(const EventArray&, Mertopa 3a perucrpoBatse cepsuca

) Runtime momyny. Kao ynasue mapamerpe

const CallbackRoutine); . .
npuxBara Hu3 norah)aja Ha Koje cepBuC

Tpeba ma Oyne mpetiuraheH U MoKa3uBad

Ha QYHKIHjY KOja je pyKoBajall

norahajuma. [ToBpaTtHa BpenHOCT je

UHIUKAIUja [1a JIK je perucTpanyja

CepBHUCa YCTICIIHO U3BPIICHA.

bool Runtime::clientPutEvent(const Event&); Meroza K0joM KIMjeHT MOy
mocTaBJeajy porahaje, Koje cy
TEHEePHCAaJIH, Ha PeJl YeKama 3a TAKBY
Bpcty norahaja. Kao ynasan napamerap
mpuxBarta pedepeHiry Ha objekar Event
kiace. [loBpaTHa BPEIHOCT je MHIMKAIIM]aA
na nu je poraljaj ycnemrHo npocielen Ha

Jajpy obpamy.

bool Runtime::servicePutEvent(const Event&); Mertona Kojom cepBuc MOy
MOCTaBJbajy goraljaje Koje Cy reHepucaiu
Ha peJl ueKarma 3a TakBY BPCTY Jorahaja.
Kao ymasau mapamerap npuxsaTa
pedepeniy Ha objekaT Event kiace.
IMoBpaTHa BpeIHOCT je HHANKALHM]jA JI1a JTH
je morahaj ycmenrHo npociehen Ha qamy

obpany.

static Runtime& Runtime::getinstance() const; Mertona 3a 106aBsbarbe MHCTaHLE Kiace

Runtime. Ykonuko nHcranma Beh He
noctoju 6uhe HarpaBibeHa U pedepeHia

Ha By CC Bpaha Kao nmoBpaTHa BpEAHOCT.

Tabena 4.1 Ipeened memooa Runtime krace
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Kiace xoje cy 3amyxeHe 3a pyKOBambe peIoBUMA YEKamba MOCey]y METOIE KOje HUCY JI€0

jaBHe crpere oBor Moayna. Enkancynupane cy Runtime kiacy u unHe KOMITO3HIIN]Y Kiaca.

4.2.1 ServiceEventProcessor knaca

ServiceEventProcessor kiaca caapxu nosee ServiseCallbackMap. YV oBom atpubyty
yyBa Ce Mama y KOjoj Cy KJbyueBM YHUKAaTHU HIeHTH(ukaropu mnocrojehmx porahaja a
BPEIHOCTH Cy IMOKa3uBauM Ha (PyHKIHje Koje mpenacTaBsbajy pykoaoie (CallbackRoutines)
cepBuca Koju cy Ha Te norahaje npermiahenu. To 3Haun na he ce MPHIIMKOM pErucTpOBamba
cepBHC MOJyJa, noralaju Ha Koje ce Taj cepBuUC npeTiuiahyje 104aTh y OBY MaIly Kao KJby4eBH,
a mpocnehenn nmoka3uBad Ha QYHKIH]Y KOja MpeacTaBiba pykoBaal Ouhe mocraB/beHa Kao
BPEIHOCT KOja O/Ir0Bapa TOM KJby4y. Y KOJIMKO C€ JIECH J1a je HeKHu o1 cepBuca Beh nperiuiaheHn
Ha MCTY BPCTY Jorahaja mpuimKoM perucTpoBama HOBOT CepBHUCca, MpocieheHn moka3uBayd Ha
¢dbyHK1HMjy Onhe mogat y Marmy moja ucTuM KibydeM. [lopen momenyTor atpuOyra, Kiiaca Caapxu
jour jemaH aTpuOyT KOjU je pel YeKama pealn30BaH KopuIIhemeM HMIUIEMEHTAIUje pea
yekama u3 crangapane C++ Oubiamoreke mabiona (enri. Standrad Template Library - STL).

[Ipernen metona knace aat je y Tabenu 4.2.

Nwme metone Ormc merojie

bool ServiceEventProcessor::registerService(const EventArray&, | Meroxa 3a peructposatse

. ceanca.
const CallbackRoutine);

bool ServiceEventProcessor::put(const Event&); Mertozna 3a onasame

nmoralhaja Ha pes YyeKama.

bool ServiceEventProcessor::start() Merto/ia 3a IOKpeTame

ACUHXPOHC HUTH 3a
obOpahuBame norahjaja Ha

peny JeKama.

bool ServiceEventProcessor::stop() Mertozia 32 3aycTaBsbarbe

ACHHXPOHE HHUTH 3a
obpahuBame norahaja Ha

peny 4ekama.

void ServiceEventProcessor::processRoutine() Meropna koja ce
npocielyje aCHHXpOHO]
HHATH Kao HhEeHa pyTHHA

Koja he nma ce u3Bpmaga.

Tabena 4.2 Ilpeaneo memooa ServiceEventProcessor xzace

27



IIporpamcko pemieme

[Topen omucanux enemMeHaTa OBE Kilace, Kjaca CaJipikd M jeJHY aCHHXPOHY HHT (CHTJI.
Thread) koja u3BpuIaBa HaBeAeHy pyTUHY oOpane (ProcessRouting) HakoH MITO ce MO30Be
Mmetosa Start. O6paga ce cBoaM Ha MPOBEPY Ja JIU c€ y pely uekama Hamaze HeoOpaheHu
norahaju. Ykommko HeoOpaheHu norahaj mocTtoju, UCTH ce Mpey3uMa ca peja ueKamba,
MIPOBEpaBa C€ HEroBa jEMHCTBEHA HICHTHU(HKAIMja M Yy CKJIaay ca BOM ce Taj jorahaj

npocielyje cepBucrMa Koju Cy Ha mbera nperiiaheHu.

4.2.2 ClientEventProcessor xnaca

ClientEventProcessor kmaca caapxu nosbe clientCallback y xome ce uyBa Bpemnoct
MOKa3WBaya Ha pykoBaIall (YyHKIM]y KIMJEHTCKOT MOJyJa, 3a  pasluKy  Of
ServiceEventProcessor kmace koja caapKd Mamy Yy KOjoj C€ Haja3e jeIUHCTBCHU
UACHTU(PUKATOPH Kao KJbYYEBH U IMOKa3MBauu Ha (PyHKIMje cepBUCa KOjU Cy Ha Taj TUI
noralhaja mpermahenu kao Bpennoctu. Hema norpebe 3a kopummhemeM Marie, OMITO MOCTOj!
caMo jelaH KJIHMjEHT, Tako Jga kajaa Runtime momyn skenu na mpociean Heku jaorahaj ka
KIIMJEHTCKOM MOAYNy, Taj norahaj he mpohu kpo3 oBy kjacy, Tj. 6uhe mocTaBjbeH Ha pef
yekama ServiceEventProcessor kmace. Pem uekama je pealn3oBaH Kao U KOJ
ServiceEventProcessor kiace, Tj. ymotpeOOM pen ueKama W3 CTaHaapJHe OuOIHOTEKe

mradsiona. [pernen merona ClientEventProcessor kiace nat je y Tabenu 4.3.

Nme metone Ormuc Metojie

bool ClientEventProcessor::registerClient(const CallbackRoutine); | Meroxa 3a nocraBibate

MoKa3uBaya Ha QyHKIIH]Y

pyKoOBaoIa.

bool ClientEventProcessor::put(const Event&); Mertoza 3a 1onaBame

nmoralhaja Ha pes YyeKama.

bool ClientEventProcessor::start() Merto/ia 3a IOKpeTame

ACHHXPOHE HUTH Ko0ja
BpiIM 00pany norahaja
KOjH Cce Hajla3e Ha peny

yCKama.

bool ClientEventProcessor::stop() Mertonia 32 3aycTaBsbarbe

ACHHXPOHE HUTH KOja
Bpim 00paay aorahaja
KOjH Ce HaJla3e Ha pey

YCKama.
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void ClientEventProcessor::processRoutine() Merona koja ce
npocielyje acHHXpOHO]

HUTHU Kao0 ’bCHA pyTHUHA

koja he na ce u3Bpiuasa.

Tabena 4.3 Ipeaneo memooa ClientEventProcessor xkzace

ClientEventProcessor kimaca Takohe caap:K jeaHy ACHHXPOHY HHUT KOja H3BpIIIaBa
pyTHHY 32 00pany norahaja. Pyruna je o6e30ehena y Bumy meroae processRoutine. O6pana ce
CBOJM Ha TIPOBEPY Jla JH C€ y peny uekama Hamaze HeoOpahenu porahaju. Ykomumko
HeoOpaheHu nmorahaj mocToju, UCTU ce Mpey3uMa ca pela uyekama, a 3aTUM ce mpociehyje
KIIMJEHTCKOM MOJyNy Kopuctehu mnoka3uBad Ha (GYHKIHU)y KJIMjEHTCKOT MOJIyJa KOjU je

N00aBJbEH MIPUINKOM PETHCTPOBAba KIIM]CHTA.

4.3 Bridge Client

Bridge Client kommoneHta 3amgyxeHa je 3a komyHukauujy ca OBLO cucremom.
Komynukamnuja n3mel)y ta aBa nena cucremMa o/BHja c€ KOPUIINEHEeM HHTEPHET MPOTOKOJIA.
Bridge Client moxyn peanusoBan je kopuinhemem kiaaca BridgeClient u ConnectionModule.
Kuaca BridgeClient npezcraBiba OKOCHHUILYy OBOT MOJYJ M HEHA MPHMapHa CBPXa je UyBambe
KOHTeKkcTa 1enor moayiaa. Bridge Client moayn npencraba Gyukimonanau aeo OTA Bridge
Agent komIoHeHTe U 300r Tora Hacneljyje arncrpaktHy kinacy BridgeModule, koja 06e30elyje
OCHOBHE ()YHKIIMOHAJIHOCTH MOIMYT MHULMjAIU3alje, JeNHUIMjaTu3alrje Kao U mposepa aa
JM je MOJAYJ MHUIMjaIM30BaH M Jia JI je Moy’ nokpeHyT. [Ipuka3 nujarpama kiaca 3a oBaj

Moayn aat je Ha Ciunm 4.5.

BridgeModule

+init(): bool
+deinit(): bool
+islnitialized(): bool
+isRunning(): bool

Zﬁ ConnectionModule
BridgeClient -isConnected: bool
-connectionModule: ConnectionModule& g?rf[f;?s sting
-jsonParser: JSONParser& -
-isRunning: bool 1 1 | +connect(): bool
-isnitialized: bool +disconnect(): bool
-messageArrivedCallback(const ByteArray&): void :sg?;:&zg&c;?it)?ﬁ?:r faySA oo
-eventHandier(const Event&): bool +setlPAddress(const string&): void
+sendMessage(const ByteArray&): bool +isConnected(): bool
-getEventDestination(: const string& +registerMessageCallback(const CallbackFun): void
-listenerRoutine(): void

Cnuka 4.5 Jujacpam xnaca Bridge Client mooyna

[Mpernen metoaa BridgeClient kiace nar je y Tabenu 4.4.
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Nme metone Ormc Merojie

bool BridgeClient::sendMessage(const ByteArray&) const; Meroza 3a cname nopyxke
ka OBLO cucremy

KopurrhemeM
ConnectionModule
komroHeHTe. Kao yinasnu
napameTap rnpuma Hu3
KapakTepa Koju Tpeda Ouru
nocinat. [loBpataa
BPEIHOCT IIPEACTABIbA
WHAWKAIU]y 1 JIA je

IMOpYyKa yCICIIHO ITocjaaTa.

void BridgeClient::messageArrivedCallback(const ByteArray&); | Meroaa koja he 6uru
[PO3BaHa O CTPaHe
ConnectionModule
KOMITIOHCHTC KaJila CTUTHC
nopyka ox OBLO cucrema.
Kao yna3uu napamerap
npocinehyje ce nmpuMIbeHI

HH3 Kapakrepa.

bool BridgeClient::eventHandler(const Event&); Meroza koja he Guru
npo3Bana kaja Runtime

MOJIyJI mpocieau aorahaj
BridgeClient kacu. Kao
yIIa3HU mapamerap

npuxBata pedepeHiry Ha

norabaj.

const string getEventDestination() const; Metona 3a n3zBajarbe THIA
norabhaja U3 mopyke koja je
IIpUMJbEHA MMOCPEACTBOM
ConnectionModule

KOMITIOHCHTC.

Tabena 4.4 Ilpeeneo memooa BridgeClient xrace

[Mpunukom npuxsahama |IP makera ca yruunuie (eHria. Socket) uznBajajy ce KOpUCHU
nojany u3 Tora nakera. KopucHu momamu npejacraBibenn ¢y y JSON dopmary. U3 takse
nopyke NmoTpeOHO je M3JBOjUTH BpcTy pAorahaja koju TpebOa renepucatu. Jla 6u ce morna
HalnpaBUTH pas3iuka u3Mmely pasnuuutux Bpcra jorahaja, morpebHo je u3 JSON mopyke

U3IBOJUTH BPEIHOCT KOja je ymapeHa ca kibyueM o HazusoM ID. Ta BpeaHocT npeacraBibeHa
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je kao Hu3 Kapakrtepa, kojy he Bridge Client moayn manupatu Ha BpeaHOCT oaroBapajyhy

BPEIHOCT jJeAUHCTBEHOT MIEHTU(UKAaTOpa U 3aTHUM HampaBuTH o0jekat kiace Event, xoju he

TUM T0/IalliMa MOIYHUTH U Jlajke nponarupatu. OBa Kjaca He Moceayje aCHHXPOHE HUTH.

ConnectionModule kmaca 3amyskeHa je 3a KOHKPETHO pyKOBame Be30M u3Mel)y pa3BojHe

miatpopme u OBLO cucrema. CBpxa Kiace je Ja amncrpaxyje JeTabe KopwuimheHe

KOMYHHUKaIuje. Y 0oCHOBH oBe Kiiace Hanasu ce yruununa (enri. UNIX BSD Socket) u y3 momoh

OBOTa je pealn30BaHa KOMYyHUKaIMja KopuiihemeM HMHTEpHET mpoTokoina. [Ipernmen merona

oBe KJjace jaar je y Tabenu 4.5.

Nme metone

Ormc Merojie

bool ConnectionModule::connect();

MeTtoza 3a yCrocTaBJbambe Be3e ca
OBLO cucremom. IToBparHa
BPEIHOCT j¢ WHAWKAIMja J1a I je

TMOBE3MBAKE U3BPUICHO YCIICUIHO.

bool ConnectionModule::disconnect();

Mertoza 3a packuaame Bese ca
OBLO cucremom. IloBpaTtna
BPEIHOCT j€ UHUKAIMja Ja JII je
pacKuame Be3e U3BPIICHO

YCHICHIHO.

bool ConnectionModule::send(const ByteArray&) const;

Mertopna 3a cname mopyke ka OBLO
cucTeMy. YJIa3HU Hapamerap je Hu3
kapakrtepa. [loBpaTHa BpeJHOCT je
MHIMKALKja Ja JIF je Cllambe

M3BPILIEHO YCIEIIHO.

void ConnectionModule::setPort(const int);

Metona 3a nmoctaBibame Opoja
mpoJiasa Koju he ce KOPUCTUTH y
KOMYHHUKAIM]jU. YIia3Ha BPEJHOCT

je 6poj mopTa.

void ConnectionModule::setIPAddress(const string&);

Merto/a 3a mocraBjbame ajpece ca
kojoMm he ce BpmuTH
KOMYHHUKaIMja. YIJia3HU napaMeTap
MeTojie ipencTasiba IP agpecy y

dopmary uuza ASCII kapakrepa.

bool ConnectionModule::isConnected() const;

MeTtosa 3a yIuT J1a JIH je Be3a
TPEHYTHO YCIIOCTaBJbEHA.
[ToBpaTHa BpEeTHOCT MIPECTABIbA

MHJIMKALUjy O CTamby Be3e.
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void ConnectionModule::registerMessageCallback(const Meroza kojom ce 103BoJbaBa
CallbackFun); npujaBsbuBame callback dhynkunje

Koja he OuTH Ipo3BaHa CBaKkH MyT
KaJa ce ca yTUYHHIE 100aBU
nopyka. YJa3Hu napamerap je
MoKa3uBad Ha (QyHKIH]Y Koja ce
npocnehyje. yHKIHja MTOTHIE O]
BridgeClient kiace u pezictaBiba
CBOjEBPCHY CIIPETy 3a
npociehuBame opyka u3 jeHe

KJace y Ipyry.

void ConnectionModule::listenerRoutine(); Mertoza koja ce npocnehyje

ACHHXPOHO] HUTH Kao HheHa pyTHHA

koja he ma ce m3Bpmaga.

Tabena 4.5 Ipeeneo memooa ConnectionModule kzace

3a paznuky ox BridgeClient kiace ConnectionModule knaca caap:ku aCHHXpOHE HUTH.
Acunxpona Hut mu3Bpiiasa listenerRoutine meromy koja mpejcraBiba pyTHHY 3a TPUXBATARE
nopyka kao u npociehuame uctux ka BridgeClient kommonentu. OBa pyTHHA CacToOju ce O]l
OCITyIIKMBaba 3a Haaoima3ehnM Be3ama, 3aTHM YCIIOCTaBJbarhe BE3e, MPHUXBATama IMOPYyKa U

npocnehHBaH,a IMopyKa Jajb€ Kpo3 CUCTEM.

4.4 CepBucm

Cepxa cepBUC MOjyJa je Jla OCTaTKy CHCTeMa amcTpaxyje JeTajbe KOMyHHKaluje ca
1aT(GOPMCKUM alUIMKaljaMa Uik cepBUcHUMa. Y pelley I0CToje TPU TUIA CepBUCA:

e Diagnostic cepsuc — Kopuctehu DoIP npotokon komynuimpa ca Diagnostic
Manager miar¢opMCKUM CEpBUCOM M Ha Taj HauyuH J100aBJjba JMjarHOCTUYKE
MOJIaTKe.

e Updater cepsuc — Kopucrehn ARA COM moayn riathopme KOMyHHIIEpa ca
UCM koMIIOHEHTOM | Ha Taj HauuH 00e30elyje ommuje 3a Jo/1aBame, YKIAhambhe
U aXypHpame MIaT(GOopMCKUX arIuKaluja.

e Combiner cepsuc — IlocpenctBoMm cepujcke Bese RS232 paspojHa mardopma
xomyHunpa ca HDMI Combiner xapiBepckoM KOMIIOHEHTOM CHCTEMa M Ha Taj
HAuWH KOHTPOJIMIIE U3JIa3e Ha eKpaHy.

VYV nmammeMm TekcTy Omhe oOjamrmeH caMO JAMjarHOCTUYKH CEPBHC, M3 pasjora ITO Taj

MOJYJ craja y o0JacT KOjy OBaj paj MOKPHUBA.
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4.4.1 Diagnostic cepBuc

HujarHoctuuku cepuc je moayn OTA Bridge Agent xoju mocpeactsom Diagnostic
Manager (DM) cuctemckor cepBuca AA miatdopme 100aBba TujarHocTHUKe noaarke. Hauun
koMmyHukanuje u3mehy DM u cepBuca je npotokos nox HazuBoMm DOIP. JloGaBipeHu mogaru
cy y popmary UDS mopyka 3a untame U MHcame mojaaTaka mo uaentuduxaropy (enrir. R/W
Data by Identifier), koje je cepBuc criocoban ga odbpaau Ha oarosapajyhu Haund. Hakon o6pase
UDS no6asspenu nopanu ce nakyjy yayrap nopyke JSON dopmara u renepumie ce norahaj,
yrje noJbe 1d ykasyje Ha To ja je joraljaj IMjarHOCTUYKOT THIa, a moJbe payload ykasyje Ha

noaarke rpynucane y JSON dopmary. Jlujarpam kitaca oBor Mmoayia aat je Ha Ciuiu 4.6.

BridgeModule

+init(): bool
+deinit(): bool
+isInitialized(): bool
+isRunning(): bool

Zr DiagnosticTester

DiagService -inputQueue: queue<DolpPacket >&

-tester: DiagnosticTestert&

-data: ByteArray& 1 1 +connect(const string&): bool

e +disconnect(): void
+run(const int): void +isConnected(): bool
+shutdown(): void +readDid(const int, const ByteArray): bool
+setDiagMessageParser(const messageParser): void +writeDid(const int, const ByteArray&): bool

+sessionContorl(const int): bool
+routineContorl(const int, const int, const ByteArray&, const ByteArray&): bool

1
1

DolpClient

-clientSocket: int
-isConnected: bool

+connect(const string&, const int): bool
+disconnect(): void

+isConnected(): bool

+sendMessage(const DolpPacket&): bool
+setMessageCallback(const messageCallback)
-socketReaderRoutine(): void
-socketRead(DolpPacket&): void

Cnuka 4.6 Jujacpam knaca oujacnocmuykoe Mooyia

Knaca DiagService mpezcraBsba TiaBHy Kiacy y IUjarHOCTUYKOM CEPBUCY M Y HOj CE
gyBa KOHTEKCT MEJOKYITHOT cepBUca. [lOMTO IUjarHOCTHYKH CEPBUC TIPENCTaBIbha
dynkmonanny nenuny OTA Bridge Agent xoMmoHeHTe, OH Hacielyje ancTpakTHy Kiacy
BridgeModule koja o06e30ehyje MeTome 3a OCHOBHE orepallyje IMOMYT WHHIIMjaIH3alluje,
JeVHUIIMjaNn3alMje u IpoBepe cramba Moayna. [Ipernen merona DiagService kiace gart je y

Tabenu 4.6.
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Nme metone

Onuc meroe

void DiagService::run(const int);

MeTona 3a IOKpeTame T1jarHOCTUYKOT KIIHjCHTa.
VYna3HU napamerap MpeACTaBba YIeCTaHOCT
YUTamka JUjarHOCTHYKHX MTOIATaKa, Tj. BPEMEHCKH
WHTepBaI u3Mel)y aBa dnTama I1jarHOCTHIKIX

nmoagaTaka.

void DiagService::shutdown();

Mertona 3a 3ayCTaBJbabe I[I/Ijal"HOCTI/I’{KOF

KJIMjEHTa.

void setMessageParser(const msgParserPtr);

Mertoja 3a mocTaBJbamke CHOJFHUX (DyHKIUja 3a
MapcUpame MPUMIbEHUX JI1jarHOCTUUKUX

I1oJJaTaka.

Tabena 4.6 Ilpeeneo memooa DiagService xkrace

DiagService kiaca MoXke J1a ce KOPUCTH 3a 100aBJbambe IHjarHOCTUYKHX MMOJaTaka O]

ceux Adaptive ammikanuja win cepuca mocpeactsom DiagnosticTester kinace u caMum THM

HOCTOjU moTpeda 3a 00pasoM pa3IMYMTUX BpcTa N00aBJbeHHX monaraka. DiagService kiaca

Hyau MoryhHOCT kopumihema CrojbHUX (PYHKIMja KOje ce KOpUCTe 3a 00paxy pasIuuuTHX

THUIIOBA IIOPYKaA.

DiagnosticTester kmaca amctpaxyje nerasbe pykoBama UDS mopykama ox ocratka

Mojyia. 3a pobaBibame mogaraka kopuctu DolpClient kiracy xoja masbe arcrpaxyje aerabe

dyakunonucama mporokoiga DoIP. Knaca mocenmyje pen dekama Ha KOjU CE€ IMOCTaBJbajy

no6asssenn DoIP makern u3 kojux tectep msnBaja enkancyiupane UDS y kojuma ce Hanaze

nob6assbeHn nojanu. Ipernen merona ose kiace aar je y Tabenu 4.7.

HNwme meTone

Oric Merojie

bool DiagnosticTester::connect(const string&);

Metona 3a ycrioctaBipame Beze ca DM
cepBrcoM Ha A4 miathopmu. YinazHu
mapameTap je IP agpeca mrardopme.
[ToBpaTHa BpeaHOCT je MHIAMKALHja O

YCTEITHOCTH OTiepaliyje.

bool DiagnosticTester::disconnect();

Mertona 3a packuname Bese ca DM
cepsucom Ha Adaptive mratdopmu.
[ToBpaTHa BpeHOCT j& MHIUKAIIH]jA O

YCIIEITHOCTH ONepanuje.

bool DiagnosticTester::isConnected() const;

Meroja 3a mpoBepy Aa Jiu je TecTep
TpeHyTHO nose3aH ca DM cepsucom Ha

Adaptive mmatpopmu.
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bool DiagnosticTester::readDid(const int, Mertona 3a unTame nojaTaka Ha OCHOBY
ByteArray&); BHXOBOT jeJHHCTBCHOT HACHTHHUKATOPA.
VYna3Hu napaMmeTpu Cy BpeIHOCT
JjEAMHCTBEHOT HACHTU(HKATOPA U HH3
0ajToBa koju hie ce mOMyHUTH ca

JIMjaTHOCTHYKAM TIOAaIMa.

bool DiagnosticTester::writeDid(const int, const MeTona 3a mucame nojaTaka Ha OCHOBY
ByteArray&): BUXOBOT jeTMHCTBEHOT HACHTH(UKATOPA.
Vna3Hu napameTpu cy BpeAHOCT
JEAUHCTBEHOT UACHTU(UKATOPA U HU3

0ajTOBa HOBHX BPEIHOCTH.

bool DiagnosticTester::sessionControl(const int); Metoza 3a KOHTpOILY CeCHje YCIIOCTaBIbCHE

ca DM cepBucom Ha A4 nnatdopmu.
Yna3uu napaMmeTtap npeacTaBjba TUIL

cecuje.

bol DiagnosticTester::routineControl(const int, Meroza 3a nposuBame MeToa
m1aTHOPMCKHUX aIUTUKAIHja WA CePBUCA
const int, const ByteArray&, ByteArray&); nocpexcTaon DM cepaica. Yorasin
napaMeTpH PeioM MPEACTaBIbajy,
uneHrudukarop noapyskuuje DM
KOMITOHEHTE, UIEHTU(PUKATOP PYTHHE,
KOH(UTypaunoHu HU3 6ajToBa, HU3 0ajTOBa

koju he OuTH mommymeH 100aBIbeHI

roJiaruma.

Tabena 4.7 Ilpeeneo memooa DiagnosticTester krace

DolpClient kiaca kopucTH ce 3a ycrnocTaBibamke KomyHukanuje ca DM cepucom AA
wiatdopme u gob6asbame UDS nopyka yHyTap KOjUX ce €HKaIlCyaupajy Mojanu 100aB/beHn
u3 AA amumkanyja u cepBuca. OBa Kjaca mHoceayje jeqHy aCMHXPOHY HMT KOja W3BpIlIaBa
PYTHHY 4YWTama IoJaTaka ca yTWuHHIle M Te mnomaTke mpociehyje DiagnosticTester

koMrioHeHTH. [Ipermen meTona oBe kiace aat je y Tabemn 4.8.

Nwme meTone Onuc Meroje

bool DolpClient::connect(const string&, const int); Meroza 3a ycrocraBibame
KoMyHHKaImje ca Adaptive
mratdopmom. [IpBu mapamerap je
IP anpeca mnatdopme, Ipyru je

6poj mopTa.
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void DolpClient::disconnect(); Mertoza 3a ycrocTapsbame
KoMyHHKaImje ca Adaptive
iaTgopmMom.

bool DolpClient::isConnected() const; Mertoza 3a poBepy Aa 1 je

KJIMjEHT TPEHYTHO y TIOBE3aH ca

Adaptive matdopmom.

bool DolpClient::sendMessage(const DolpPacket&); Meroza 3a cnase DoIP makera 1o

wratdopme. YIia3HU mapaMmeTap je

DolP maker xoju he 6uru mocnar.

bool DolpClient::setMessageCallback(const msgCallback); | Merona sa nocrasspame

pyKOBaoIia mopykama.
IMocrarpenu pykoBanarl ouhie

MO3BaH CBaKM IIyT KajJa ce MpUMHU
DolP nopyka. Yna3uu napametap

je Toka3uBa4 Ha PYHKITH]Y.

void DolpClient::socketReaderRoutine(); Mertoza xoja ce mpocnehyje

ACHHXPOHO] HUTH Kao HEHa pPyTHHA

koja he ma ce u3Bpmaga.

void DolpClient::socketRead(DolpPacket); MeTona 3a 4uTame MPUCTHIIIE

MIOpYKE ca YTUYHUIIE U IIPOBEpa

BaJIMAHOCTH.

Tabena 4.8 Ipeaneo memooa DolpClient krace

DolpClient kiaca moceayje jeHy aCHHXPOHY HHUT KOja M3BpIlIaBa PYyTHHY IpUXBaTama
DolP nopyka u toctaBibama THX opyka DiagnosticTester kiiacu mocpeicTBOM perucTpoBaHe

(dyHKIIMje 32 pyKOBambe MopyKama.

4.5 CueHapuo pa3MeHe nopyka

OTA Bridge Agent xoMmnoHeHTa NOJp)KaBa ABOCMEpHY KomyHukaimjy ca OBLO
cucremoM. Ha cnukama 4.7 u 4.8 nara cy aBa clieHapuja pa3MeHe TopyKa. Y MpBOM ciydajy
OTA Bridge Agent koMIOHEHTa 3allOYHEbe KOMYHHKAIM]y Ca IHJbEM aXypupama
JIMjarHOCTUYKUX TMOJIaTaka KOju Cy MPEACTaB/beHN Ha yIa/beHOM Jeny cucrema. Diagnostic
cepuc Ha OTA Bridge Agent xommnonentu nepuoauano he og DM cepsuca AA miardopme
3axTeBaTu AMjarHocTHuke noaatke. Kaga te momarke no6asu popmupa ce MHTEpHU jaorahaj
tuna diagnostic_event a y payload mosbe Event o6jekta mocTaBibajy ce J100aBJbEHHU MMOIAIIH.

[Tocpencteom Bridge Runtime momyna oBakas morahaj gocrassba ce 0 Bridge Client moayia
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koju he Ty mopyky ma mpocienu no OHM xommonente, rne he OHM oBakBy mopyky 1na

mporarupa Ka oCtatKy cuctemMa.

|interaction DiagnosticData J

| Oblo System | | Bridge Client | | Bridge Runtime | | Diagnostic Service

I Diagnostic Manager

l Adaptive Application

1 - DolP(ReadDataByld) |
T 2: ARA-COM(ReadDataByld) |

:( 3 : ResponseData
+ 4 : DolP(ResponseData)

U‘S servicePutEvent(DIAG_DATA) !

g triggerCallback(DIAG_DATA) |
7:IP(DIAG_DATA) :

Cnuka 4.7 Cyenapuo asxcypuparsa oujacnocmuuxux nooamaxa na OBLO cucmemy

Y gapyrom ciydajy TpHKasaH je CIICHapuO pa3MeHe TMOopykKa Kajaa je WHHUIUjaTop
KOMYHHUKaIwuje ynajbenu cucteM. [llasbe ce 3aXTeB 3a U3BpIHICHEM axypupama AA ariukanyje
gyuje je onmpeamiute Updater cepsuc. Updater cepsuc he y oBoMm ciydajy n00aBUTH
onrosapajyhu codtBepcku maket, 3atuM he o miaardgopmckor cucrema UCM 3axTeBaTH 1a Taj
naker oOpajau Ha oAroBapajyhu HauWMH y 3aBUCHOCTH oJ] Manifest matoteke 3amate y TOM

MaKeTy.

interaction UpdaterRequest )}

| Oblo System ‘

Bridge Client

Bridge Runtime Updater Service
1 - IP(UPDATER_EVENT) ! : : '
2 - clientPutEvent(UPDATER_EVENT)

U3 triggerCallback(UPDATER_EVENT)

H }1 : DownloadSWPackage

! 5:ARA COM(ProcessSoftwarePackage)

)

Cnuxa 4.8 Cyenapuo pasmena nopyka y kom OBLO cucmem unuyupa asxcypuparwe aniuxayuje
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5. Pe3yntatu

VY 0BOM MOINIaBjby IpHKa3aHa je MpoBepa KOPEKTHOCTH pelIea Kao U nephopmance
nator copTBEpCKOT MOIYIIa, Y BUAY Kallllberha KOja HacTajy yciel UCTIOPYKE IUjarHOCTUIKUX

nogaraka a0 yaaJb€HOr Jcjia CUCTEMaA.

5.1 Onuc okpyxera 3a UICMUTUBAHHE

[Iporpamcko pemiewe Tectupano je Ha Alpha R04 miarpopmu Ha SCV uuny Ha KoM je
HOAUTHYTa nucTpudynuja Linux onepatuBHor cucteMa ¢pupme Texas Instruments ca Bepsujom
kepHena 4.4.84. Kao nomathu sieo peuema croju jour jenna Alpha R04 mnardopma rae ce Ha
CBa TPU CHCTEMa Ha YHITy HaJla3W ONEPAaTHBHHU CHCTEM 3a Paj y peaJHoM BpeMmeHy Sys-Bios.
[Tpea Alpha miatdopma cakymba nogatke o xapasepy ca apyre Alpha mnardopme. Takohe
JIMjarHOCTUYKM CepBHC J00aBsba MOJATKE O BEp3MjU JEMOHCTpATHBHE alUIMKallMje Koja je
nokpenyta Ha S820A uumny Ha Intrinsyc S820A ADP xapasepckoj ruiardopmu nox Android
ONEpPaTUBHUM CHCTEMOM. 3a MmiIaTgopMy Ha KOjoj ce Hajla3u yJa/beHH cUcTeM KopuiheH je

Linode Linux cepsep Ha koM je moguraytr OBLO Cloud cucrem.

5.2 Bepudpukauuja u Banupaumja peluera

OYHKIIMOHATHOCT CUCTEMA MPOBEPEHA j€ TaKO IITO Cy MOAAIM KOJH Ce MPONarupajy Ka
yIaJbeHOM JIeTy CHCTeMa W KOjH Cy TNpPHKAa3aHW Ha KOPHUCHHYKOM TOpTaly mopeheH:m ca
nojanuMa J1006aBhaHuM KoprcTeh caMo qujarHocTiuku Tectep. [Ipomaramyja mogaraka Kpo3
KOMIUIETaH CHUCTEM YHOCH ojipeheHO Kallmeme Kaja je W MUTamby NpHUKa3uBame MojaTaka

Kpajl-eM KOPHUCHUKY U Ta Kallllbemha Ouhe 1ajbe UCIUTaHA y MOraBiby 5.3.
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5.2.1 TectHu cnyuaj

TectHu cnmydaj cactoju ce on mopehema AMjarHOCTHYKHX TMOJaTaka J00aBJbEHUX
nocpeactBom Diagnostic Service momyma OTA Bridge Agent koMIioHeHTe M IojaTaka
NPUKA3aHUX KPajlbeM KOPHCHUKY Ha KOPHCHUYKOM TopTany. TectHu cimydaj opmaiHo je
neduHrCcaH cieaehnm OrmrucoM TecTa.

Kao npemycioB 3a u3Bpineme Tecta HoTpeOHO je NCIIPaBHO KOH(DUTYPUCATH U IIOKPEHYTH
OBLO cucrem, ykpyayjyhu OHM, OSM, OMB u Cloud kommonenTe. JlogatHo moTpeGHO je
nokpenytu AA miarpopmy, a ca wom u DM mnarpopmcku cepsuc u OTA Bridge Agent
1aT(OPMCKHU CEPBUC.

Kopamu koje je norpeOHO U3BPIIUTH 12 O ce n3BOlheme OBOT TecTa YUMHUIO Moryhum:

1. Jlo6aBuUTH BpEAHOCTH AMjarHOCTHYKUX MMOJATaka OJMax HAKOH (hopMaTHparma
nopyke ynyrap aujaraoctuukor ceppuca OTA Bridge Agent kommoHeHTe.

2. HakoH mnponaranuje mojaTtaka Kpo3 4YHMTaB CHCTEM, MOTpPEOHO je A00aBUTH
nonatke npuka3zane Ha OBLO kopucHrukoMm nopTrainy.

3. Tlopehemem oBux momataka Moryhe je HCIUTATH MCIPABHOCT (DYHKIIMOHHCAHA
LIEJIOKYITHOT pelieka, Tj. cnocobHoct OTA Bridge Agent KoMITOHEHTE J1a oIaTKe
Ha y/1aJbeHOM JIey CUCTEeMa OJIpyKaBa a)KypHHUMA.

OuekuBaHU pe3yidTaT MpeJCTaB/bajy MOJAIM J100aBJbEHU OJMaxX HAaKOH (hopMmaTHpama
HOpYyKe y JMjarHOCTUYKOM cepBucy y okBupy OTA Bridge Agent komroHneHTe, 0K 100UjeHH
pe3yaTaT NpeACcTaBIbajy MoJaIy MPUKa3aH! Ha KOPHCHUYIKOM TOPTAIy.

IMoxaru no6aBeHM 011 cTpaHe aujarnoctrukor cepsuca OTA Bridge Agent kommoHeHTe

npukasanu cy Ha Cnunn S.1.

droid info™:"co

Cnuka 5.1 /Jujaenocmuuxu nooayu y oxksupy OTA Bridge Agent komnonenme.

Ha nperxonHoj cnunm npukaszaHa je ¢opmaTupaHa Mopyka JujarHOCTHYKOI CepBHUCA.
TaxBa nmopyka he ce gaspe mpomarupatu Kpo3 KomiuieTan cucreM. Kajga ce oBakBa mopyka
MpeJICTaBU Y YUNT/bUBH]EM (opMaTy JIaKIlle je YBUIETH BPEAHOCTH KOj€ OJroBapajy MnojeIuHIM

KJbyYEBHMA.
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Ha xopucHumukoM mnopTany, He MpHKa3yjy C€ BPEIHOCTH CBHX JIUjarHOCTHYKHX

mojaTaka, Beh caMo OHUX KOJI KOJHUX JIOJIa3d J0 Hajuemhux mpoMeHa BPeIHOCTH, HaKO Ce CBU

MOJIAIH MPOTIAarupajy Kpo3 cucreM. [Ipukas momaraka Ha OBLO kopucHUYKOM mopTaty aar je

"a Ciunu 5.2.
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OnebraininfoService

DQC_OnebraininfoService_FFN Core 1
10

DQC_OnebraininfoService_FFN DSP 2
55

DQC_OnebraininfoService_FUS Core 1
9

DQC_OnebraininfoService_FUS DSP 2
1

DQC_0OnebraininfoService_FFN Core 2
0

DAC_OnebraininfoService FFN IPU 4]0
10

DQC_OnebraininfoService_FUS Core 2
0

DQC_OnebraininfoService_FUS IPU 4]0
10

DQC_OnebraininfoService_ FFN DSP 1
a3

DQC_OnebraininfoService FFN IPU 1|1
2

DQC_OnebraininfoService_FUS DSP 1
89

DQC_OnebraininfoService_FUS IPU 1|1
2

DQC_OnebraininfoService_OnebrainUpdaterData

DQC_OnebraininfoService_OnebrainCombinerData Evensplit v  DQC_OnebraininfoSenvice_OnebrainMainPortSelection  Port1 o yiexample comipackage

DQC_OnebraininfoService_SCV Core 1 DQC_OnebraininfoService_SCV Core 2 DQC_OnebraininfoService_SCV DSP 1
1 0 80

DQC_OnebraininfoService_SCV DSP 2 DQC_OnebraininfoService_SCV IPU 1|0 DQC_OnebraininfoService_SCV IPU 1[1
0 12 0

Cnuxa 5.2 Ilpukas nooamaxa Ha KOPUCHUUKOM NOPMATY.

[Topehemem monmaTaka KOju ce Hajaze MOJ OAroBapajyhum kipydem yHyTap
JIMjarHOCTUYKE TIOpYyKe PUKa3aHe paHHje ¥ MoaTaKka MpUKa3aHUX Ha KOPUCHHYKOM IOpTay,
MOXe ce 3aKJbYUUTH Jia Ce TOaIU MOKJIanajy, Te je TuMe aokaszano aa je OTA Bridge Agent
KOMITIOHEHTa y CTamy Jia MoJaTKe NMpuKa3aHe KpajibeM kopucHuky Ha OBLO kopucHmukom

HOpTaLy OJpKaBa aXypHHUM.

5.3 WcnutuBame nepdopmMaHcH

LlemokymHO cpesibe BpeMe MOTpeOHO Aa ce mopyka BenuuuHe 1 KB ca 1ujarHOCTHYKUM
HojialiMa Mporarupa Kpo3 cucteM u3Hocu 77.6 ms rae je aeo mpomnaranuje ox Bridge Client
Moayna a0 ynabeHor Cloud cucrema Tporm BehHHCKH 7160 BpeMeHa U TO y mpoceky 76.1 ms,
a MPOCEYHO BpeMe 3a MPEHOC o1 Aujarnoctrukor cepsuca a0 Bridge Client moayna y npoceky
u3Hocu 1.5 ms. ¥V oBoM ciyuajy jeAMHO j€ aKTHBaH JWJarHOCTUYKU CEPBHUC, JAOK CYy OCTalU
CEpBUCH OHECTIOCOOJbEHHU.

Kaga ce y cucremy omoryhu (yHKIMOHHCame APYIMX CepBUCa J0ja3u 10 MPOMEHe
pacriozienie yrpomieHor Bpemena. Onrepeheme yayrap OTA Bridge Agent moayna pacte 360r
noBehaHor O6poja morahaja Koju ce Kpo3 mera pasMemyjy. ¥ OBOM TECTHOM Ciydajy Opoj
AaKTUBHHX CEpPBUCA j€ YETUPHU U TO CY:

e J[1jarHOCTUYKH CEPBHC,

e Updater cepauc,

e Combiner cepauc,

e TecTHU cepBuUC yBe/eH /1a Ou ce moaaTHo nmoBehasno onrepeheme.
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[Ipuka3 pacnogene oBakBux BpemMeHa jaart je Ha Cnunm 5.3.

TIME SPENT

H Service to Bridge Client ~ m Bridge Client to Cloud

94.28% (76.2 ms)

98% (76.1 ms)

ONE ACTIVE SERVICE MULTIPLE ACTIVE SERVICES

Cnuka 5.3 Ilpuxaz ympowenoz 6pemena Ha npeHoc OujacHoCmuyKe nopyKe ca euuie

AKMuBHUXx cepeuca

W3 oBor ce Moxe 3akJby4MTH Ja ce Kallllbeme noBehaBa ca nmosehamem Opoj norahaja
KOjU ce pasMmemYjy, rzne TH jporahaju motudy oj nosehaHor Opoja cepBuca. 3aBHUCHOCT
Kallllbemha 071 Opoja cepBrca KOjH ce KOPUCTH je CKOpPO JIMHEApHO 3aBUCHA 0] Opoja cepBuca.

IMopen Tectupama mox onrepehemeM koje ce moctmxke moBehanuMm Opoj pazMemEHHX
norahaja, TecTupama Cy BpIICHA U 3a CIy4aj Kaja ce KOJMYMHA KOPUCHUX TMOoJaTaka Koju ce
npeHoce yHytap norahaja moseha. OBo je peanu3zoBaHO KOpHUIINEHmEM TECTHOT CepBHCa KOjU
MOJKE J1a pajii ca OMJI0 KaKBUM IOJIallMa, Tj. ca OMJIO KOjOM KOJIMYMHOM TECTHHUX I0J1aTaKa.
VYTpomeHO BpeMe HCKa3aHO je y MWIMCEKyHJama. 3aBHCHOCT YTPOIICHOT BpeMeHa Off

BeJIMYMHE KOPUCHUX TojaTaka aara je Ha Cnuuu 5.4.

TIME SPENT

M Service to Bridge Client ~ m Bridge Client to Cloud

98.33% (363.285 ms)

96.66% (116 ms)

1.66% (6.143 ms)

5KB MESSAGE SIZE 50KB MESSAGE SIZE

Cnuka 5.4 IIpuxaz ympowenoe 6pemena y 3a8UCHOCMU 00 eNUYUHE NPEHECEHUX

nooamaxa
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W3 npeTxoaHOT AujarpaMa MOXKe € 3aKJbYUUTH J1a KAllbEeHhe Y KOMIUIETHOM CHCTEMY
3aBHCH OJ1 KOJIMYMHE [10/IaTaKa KOjH Ce BeXKY 3a HeKH jorahaj, ca TUM J1a je moBehame Kallmbema
koje nmotuue oa OTA Bridge Agent koMIoHEHTe MaJIo IPOMEHCHO Y 3aBUCHOCTH OJ1 BEITMUHHE
nopyke. Yak u Kajia je KOJMYMHA MPEHECEHUX IMo/iaTaka Beha 3a pejl BeIMYMHE, Kalllkhehe ce
noBehaBa camo 3a 2 mS.

[Nperienom pesynrara U3BpIICHUX Mepema, Moxe ce 3akibyuntu nqa OTA Bridge Agent
KOMIIOHEHTa BEOMa MajO yTHYe Ha YKYIHO Kallllhelme IEJIOKYIHOr cucTema, Tj. BehuHa
Kalllibema y pemery motude o OBLO cuctema. OBakaB Buj Kalmbema koje OTA Bridge Agent
KOMITOHEHTa YHOCH, a K0ja Cy 3a pell BEIMYMHE Mamba O] Kalllihemha 0CTaTKa CUCTEMa CBEI0YE

O KOPCKTHOCTHU pCUHICHA.
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6. 3aksbyuak

VY oBOM pajy mpuKazaHo je jeqHo npoupemne AA miargopme koje omoryhasa yaaseHu
HOpUCTYH nojanuma y Bo3uity kopuctehu 10T cucrem, ca HarackoM Ha pa3MeHY BaIMJIHUX U
KOH3UCTEHTHHX JIHjarHOCTHYKHX MOJIaTaK y3 MUHIMAITHO Kallmkeme. [Ipukazana je moryhnoct
uckopumihemwa nocrojehux rexnosnoruja, y3 MunuManue ananranuje. OTA Bridge Agent moayn
OCMUIIUBEH j€ Ha TakaB HAuyMH Jla C€ MOCTUTHE MaKCHMMajHa MOJYJApHOCT U MPOLIUPUBOCT,
Koja Ou omoryhuia siaky uHTerpanujy ca Hekum ApyruMm loT cucremuma ocum OBLO cucrema.

Pemewe mokasyje na je moryhe mpuKa3WBaTH AMJarHOCTHYKE IOJATKE Y YIaJbeHOM
Cloud cuctemy, Kao U oApkaBaTé Te MOJaTKe aKypHUM. Kalmbeme 3aBUCH Of KOJIMYUHE U
BpcTe onTepehema u o1 KopunrheHe TEXHOJIOTH]je 3a YIaJbeHH JIe0 CHCTEMA.

CuUrypHOCT M 3alITHUTA [10/1aTaKa HUCY Y3UMaHU y 003Hp MPH U3paju OBOT pelIeHa, TaKo
Jia 6u To MorJia OuTH nmyTama kojoM he Tehu Oyayhu pa3Boj oBor pemema. [lopen Tora 6yayhu
pazoBu MOTJIM OU Ja MOpa3yMeBajy HHTErPall]y peliemha ca HeKuM pyruM 10T cucremnma,
Kao W mpoumpewe Qynkiuonannoctu camor OTA Bridge Agent monyma, kao Ha mpumep
noBehaBame OpOj AOCTYITHHX CepBHCa, Ka0 M MHTErpaluja neloKymHor Moayna ca Android

ONCpaTuBHUM CUCTCMOM.
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